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While  hiking,  fishing,  shopping,  or 

any  remote  activity you  can  transmit/ 

receive  with  your  handheld  through 
the  IC-2410  in  your  vehicle.  All  of 
the  power  and  features  of  the 
IC-2410  are  in  your  hand! 

This  revolutionary  dual 
band  mobile  is  fully  remotable* 
from  its  mic  or  any  handheld  with 
DTMF.  Cross  band  repeat  enables 
you  to  receive  a  signal  on  one  band 
and  re-transmit  on  another.  This 
allows  your  mono-band  handheld 
to  operate  on  another  band,  while 
extending  your  range. 

Para-watch  and  dual  band 
receive  allow  you  to  hear  two  signals 
simultaneously,  on  the  same  (or 
different)  band.  The  IC-2410  also  has 
full  duplex,  36  memory  channels  and 
14  auto-dialing  memories. 
For  more  information,  call 

1-800-999-9877.    *  Optional  UT-55  Is  required. 

CIRCLE  179  OM  READER  SERVICE  CARD 


Special  Limited  Offer 

With  the  purchase  of  an  IC-2410. 
you  will  receive  a 

FREE  UT-67  Tone  Squelch  Unit 

CTCSS  Rncoder/Decoder 
(S6I.00  wlue).     For  a  limited  time  only. 
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Dual  Band  Mobile 


Simply  connect  one  of  our  fully  automatic  phone  patches  to 
your  base  station  radio.  Suddenly  your  mobile  and  HT  radios 
can  initiate  and  receive  telephone  calls  without  any  assistance 

MODEL  CS-700:  An  economical  simplex  sampling  patch.  The  operator  is  in 
full  control  at  all  times.  User  selectable  operating  modes:  VOX  Enhanced 
Sampling  or  VOX  Controlled  Sampling.  Features  include  a  9  Phone  number 
Speed-dialer  Automatic  Sample  Window  Set-up  and  more. 

PRIVATE  PATCH  V:  Otters  four  user  selectable  operating  modes: 
1.  Simplex  VOX  Enhanced  Sampling     2.  Simplex  VOX 
3.  Semi-Duplex    4.  Repeater  Maker 

In  the  Simplex  VOX  mode,  Private  Patch  V  can  be  used  straight  simplex  or 
through  remotely  located  repeaters  and  only  requires  Mic  jack  and  ext 
speaker  jack  connections  to  the  base  radio.  Features  include  a  90  Phone 
Number  Speed-Dialer.  Remote  Base  operation  and  more.  Thousands  are  in 
use  worldwide. 
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MODEL  CS-800:  A  low  cost  patch  that  operates  either  Full  or  Semi  Duplex. 
Plus  has  built-in  Repeater  Maker.  Use  with  dual  bander  radios  or  connect  to 
your  existing  repeater  for  Full  Duplex  patch.  Also  turns  your  radio  into  a 
powerful  repeater  system  if  desired.  Other  features  include  9  Phone  Number 
Speed-Dialer  and  more. 

MODEL  8200   Includes  all  features  and  modes  of  Model  CS-800  plus  90 
Phone  number  Speed-Dialer.  Remote  Base  Mode,  DTMF  Selective  Calling 
(other  tones  are  optionally  available),  remotely  programmable  access  codes, 
and  more.  (Also  available  in  desk  top  cabinet).  This  is  the  finest  Full  Duplex 
Patch/ Repeater  Controller  in  the  business!! 

All  Models  Also  Include:  Built-in  user  programming  keyboard  with  digital 
readout  display  (All  features  and  modes  are  user  programmable)  •  Last 
Number  Redial  •  Line  in  use  detect  •  Call  Waiting  •  Automatic  .1-800  toll 
override  •  User  programmable  CW  ID  •  Single  or  Multi-Digit  Access/ 
Disconnect  codes  •  Secret  Toll  Override  Access  Code  •  Hookflash  *  Fully 
Regenerated  Tone  or  Pulse  Dialing  •  Ringout  sounds  like  a  phone  •  Remotely 
controllable  relay  ■  Non-volatile  memory  •  Lightning  protection  and  the 
famous  one  year  CSI  Warranty.  When  you  compare  to  brands  C  or  I  you  will 
find  there's  simply  no  competition. 

Call  or  write  for  brochures  and  dealer  information,  _ 
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Connect  Systems  Inc. 

2064  Eastman  Avenue  #113 

Ventura,  California  93003 

Phone  (805)  642-7184  •  FAX  (805)  642-7271 


1(800)545-1349 
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Letters 


Number  1  on  your  Feedback  card 


Nestor  Nay  N20GC,  Union  NJ  I  enjoy 
your  columns  a  lol  and  your  "Never 
Say  Die"  column  is  numero  uno.  Re- 
cently I've  become  a  codeless  Tech, 
and  now  I'm  working  on  CW,  the  out- 
dated requirement,  to  upgrade.  Just 
because  someone  had  to  learn  CW 
"ages  ago"  doesn't  mean  we  have  to 
learn  it  today  as  a  requirement.  Tech- 
nology has  changed,  for  better  or 
worse.  Perhaps  CW  could  continue  for 
those  who  enjoy  it. 

As  far  as  saying  that  codeless  Techs 
will  make  a  mess  of  (he  bands,  that  is 
not  true.  The  bands  are  a  mess  now. 
There  is  taJk  on  how  the  ham  bands  will 
become  like  the  CB  band .  but  I  doubt  it 
Perhaps  some  of  you  should  monitor 
the  CS  frequencies  and  listen  to  the 
professional  way  in  which  a  lot  of 
CBers  conduct  themselves  on  the  air. 

Instead  of  bickering  and  blaming 
people,  let's  start  to  use  some  man- 
ners like  the  hams  we  are.  and  wel- 
come newcomers  to  the  bands.  How 
about  using  your  knowledge  and  expe- 
rience to  help  newcomers  set  up  their 
stations,  and  build  or  repair  equip- 
ment? But  please  do  not  take  your 
knowledge  only  to  your  grave 

Dave  Gerrard  VE3VID,  EganvWe, 
Ontario  Read  your  editorial  'Never 
Say  Die"  a  few  months  back  about 
failing  asleep  at  will,  On  trying  your 
technique  I  repeatedly  found  that  id 
fall  asleep  in  the  middle  of  the  whole 
thing.  Do  I  still  owe  you  a  subscription? 
Hi.  hi. 

I  get  a  kick  out  of  the  way  you  bash 
the  standard  issue  rhetoric  still  upheld 
by  the  moldering  old  guard  of  CW — 
and  all  the  slogans  and  banners  they 
still  wave  in  honor  of  its  preservation. 

I  am  a  relatively  new  licensee,  but 
not  new  to  the  hobby,  having  several 
licensed  family  members.  Two  days 
ago  I  upgraded  to  the  12  wpm  level  with 
the  assistance  of  the  12  wpm  code  tape 
from  your  "bookshelf."  I  practiced  with 
the  6  -  wpm  tape  until  I  felt  I  could 
easily  master  our  5  wpm  exam,  but 
upon  sitting  for  the  exam,  I  found  that 
the  text  sounded  too  slow  and  thump- 
ing. 

The  examiner  then  sent  me  the  12 
wpm  drill,  just  for  fun.  and  that's  when 
suddenly  the  chickens  came  home  to 
roost.  Five  minutes  of  CW  copying  nev- 
er were  so  smooth. 

All  I  know  is  that  the  6+  tape  must 
have  easily  been  12  wpm  with  charac- 
ters sent  at  15.  Hmmmm.  ,  was  this 
some  kind  of  well-planned  deception, 
or  Just  an  accident? 

Who  cares?  I  intend  to  pass  on  my 
practice  tapes  to  some  other  poor,  un- 
suspecting no-coder  and  see  how  he 
likes  getting  his  12  wpm  endorsement 
when  he  sits  down  to  do  the  fiver. 

Dave,  the  characters  on  my  tape  are 
sent  at  13  wpm,  hut  are  spaced  to  bring 
the  net  speed  down  to  6  wpm.  The 
whole  idea  is  to  make  it  so  you  only 
have  to  team  the  sound  of  each  charac- 
ter once.  That's  why  this  system  is  so 
easy  compared  to  the  others.— Wayne 

Kennon  A.  Smith  W4TKI  I  just  fin- 
ished reading  your  December  issue  of 
73  from  cover  to  cover,  and  congratu- 
late you  on  a  job  well  done,  I  always 


From  the  Hamshack 

read  your  editorial  with  some  ambiva- 
lence; I  find  it  both  angering  and  stimu- 
lating. I  don't  agree  with  ft  all.  but  you 
cover  areas  where  I  believe  hams 
should  be  stirred  up.  So  keep  up  the 
good  work.  I  applaud  most  things  that 
encourage  free  thinking  against  an  en- 
trenched bureaucracy, 

I  think  your  construction  articles  are 
good,  but  I  would  like  to  see  more  inex- 
pensive projects.  Your  two  articles  on  the 
Ramsey  kits  were  the  kind  I  like  to  see. 

I  also  like  the  thoughts  on  expedi- 
tions. They  are  very  fine,  but  so  far  due 
to  my  finances  I  have  had  to  enjoy  them 
vicariously.  1  really  gel  a  thrill  out  of 
working  OX.  but  1  enjoy  it  more  when  1 
get  a  chance  to  know  the  fellow  on  the 
other  end  of  the  line. 

One  thing  I  don't  approve  of  is  your 
putting  down  us  older  folks,  Gider  folks 
can  have  imagination,  and  it  doesn't 
take  old  age  to  make  a  person  vege- 
tate Why  I  said  this  is  because  I  am 
over  50  and  it  kind  of  hits  home. 

Ken,  sure  a  few  of  us  old  fogies  do 
things,  but  most  of  us  need  a  good 
kick  in  the  stats  to  get  us  off  the  couch. 
At  69  I'm  scuba  diving,  skiing,  piloting 
a  74? \  at  the  helm  of  a  nuclear  hunter- 
kilter  submarine  {SSN-677)  under  the 
Pacific,  and  raising  holy  hell  with 
my  state  government,  and  just  finished 
my  new  recording  studio.  At  'over 
50.  **  you  are  too  short  of  money  to 
make  a  one-week  DXpediuon  to  the 
Canbbean*  Jeesh.  Meanwhile  put  to- 
gether some  kits  and  write  'em  up  for 
us.  —Wayne 

Mark  F.  O'Brien  N0PQJ,  Ann  Arbor 

Ml  I  am  one  of  the  new  ■no-code1 ' 
Techs,  and  I  have  enjoyed  reading  73, 
What  prompted  me  to  become  a  ham? 
h  was  my  initial  interest  in  putting  radio 
telemetry  and  amateur  TV  payloads  on 
"model"  rockets.  When  the  codeless 
Tech  license  became  available.  I  de- 
cided it  was  time  to  give  amateur  radio 
a  try  It  really  wasn't  that  difficult  study- 
ing for  the  test,  and  during  the  eight 
weeks  I  waited  for  my  license,  I  learned 
an  awful  lot  about  the  hobby  (and  there 
is  still  so  much  to  learn},  I'm  active  on  2 
meters,  and  enjoy  packet  radio  I  have 
atso  been  building  some  smalt  2  meter 
transmitters  from  plans  that  appeared 
in  recent  issues  of  73.  These  wilt  be- 
come rocket  payloads  sometime  in 
1992. 

I  have  talked  to  many  codeless 
Techs,  and  there  is  a  lot  of  interest  in  6 
meters,  but  little  equipment  is  avail- 
able. Perhaps  there  are  some  manu- 
facturers, such  as  Ramsey  Electron- 
ics, that  would  market  a  6  meter 
transceiver  if  they  knew  there  was  a  lot 
of  interest,  or  maybe  there  are  some 
talented  hams  out  there  who  can  sub- 
mit a  plan  to  73! 

Jeffrey  L.  Wheat  N6ZYX .  Norton  AF8 
CA I  have  been  trying  some  new  things 
in  ham  radio,  some  inspired  by  some- 
thing  you  wrote  over  the  past  year  or 
so,  I  have  been  teaching  a  Novice  and 
no-code  Tech  class  for  any  age  group 
(kids  are  very  open-minded,  as  well  as 
fun  to  teach),  but  yesterday  I  got  to  give 
a  Novice  exam  to  a  Handi-Ham.  A 
friend  of  mine,  Mark  KJ6H.  asked  me  if 
I  would  mind  helping  him  with  the  exam 


for  Jerry,  I  got  a  kick  out  of  being  able  to 
sign  that  61  G\  even  more  than  any  time 
I  passed  an  upgrade, 

John  Roessler  KB6WB.  El  Cajon  CA 
I  generally  do  not  write  tetters  to  maga- 
zines, and  am  considered  a  member  of 
the  qu  let  majority.  But  I  m  ust  put  my  two- 
cents '  worth  in  on  a  subject  that  I  have 
noticed  a  lot  of  com  plaining  about  lately, 

That  ts  "Codeless  Techs'*  complain- 
ing about  brushoffsT  etc.,  on  the  air.  I 
don't  know  how  it  is  in  other  parts  of  the 
country,  but  I  know  in  this  area  1  per- 
sonally haven't  noticed  any  bias  or 
prejudicial  remarks  over  the  air  con- 
cerning "Codeless  Techs."  In  fact, 
one  doesn't  know  if  a  person  is  code- 
less or  not  unless  the  person  so  stales. 

Our  club,  the  Amateur  Radio  Club  of 
El  Cajon,  has  approximately  325  mem- 
bers,  and  all  classes  of  amateur  radio 
operators  as  well  as  nonli censed  peo- 
ple who  are  interested  in  amateur  ra- 
dio. En  fact,  when  a  licensed  operator 
joins  our  club,  he/she  is  issued  a 
WAMO  number.  This  means  'Worked 
All  Members  Once/"  We  have  a  net 
every  Wednesday  and  Saturday 
evening  in  which  club  members  meet 
on  the  air  and  exchange  WAMO  num- 
bers. 

Our  ARES  division  here  in  El  Cajon 
boasts  members  of  all  classes.  At  the 
various  functions  we  have  worked  in 
complete  harmony.  Our  club  holds 
classes  for  ail  phases  of  the  license 
requirements  for  anyone  who  wishes  to 
obtain  a  license  or  upgrade,  I  am  a 
member  of  the  SANDARC  VEC,  and 
when  an  individual  passes  an  exami- 
nation, he/she  is  congratulated  when 
handed  the  CSCE  Not  all  of  us  "ole 
fogies"  are  sitting  on  our  duffs  con> 
plaining  about  "codeless  Techs/' 

Sounds  like  the  Amateur  Radio  Club  of 
El  Cajon  is  one  of  the  good  ones.  Keep 
up  the  good  work,  Unfortunately,  yours 
is  not  a  common  experience,  t  have 
heard  nasty  remarks  about  Technician 
class  hams  en  HFt  and  on  dozens  of 
repeaters  ail  across  the  country.  I've 
even  seen  negative  messages  on 
packet  We  get  letters  every  day  from 
new  Techs,  telling  us  about  how  the 
local  hams  have  treated  them  badly. 
Your  WAMO  net  is  a  great  idea.  Why 
don't  you  write  up  an  article  about  how 
your  club  is  welcoming  newcomers. 
Take  a  few  photos  and  send  it  m  to 
Radio  Fun.  Other  dubs  would  do  well 
to  follow  your  example, 

—David  N1GPH. 

Randy  Van  Voorhls  KD4DWF, 
Bart lett  TN  I'm  writing  regarding  your 
editorial  in  November.  I  have  the  en- 
trepreneurs! "bug1'  that  you  speak  so 
much  about.  I  would  be  interested  in 
finding  out  more  about  how  to  give  the 
two  ARCs  I  am  a  member  of  a  kick  in 
the  butt,  They  both  have  good  inten- 
tions, but  working  independently  of 
each  other,  they  are  una  We  to  get  as 
much  done  as  they  could  in  a  joint  ven- 
ture. 

The  Delia  ARC  and  the  Mid-South 
Amateur  Radio  Association.  W4BS 
and  W4EMt  respectively  are  both  thriv- 
ing clubs,  with  the  Delta  ARC  just  pass- 
ing 350  in  membership.  All  of  the  '+old 
fogies"'  roll  into  the  meetings,  say  hello 
to  one  another,  and  leave,  not  even 
introducing  themselves  to  the  MANY 
new  hams  trying  to  be  accepted  into 
their  group,  If  some  of  these  folks 
would  smile  and  offer  their  knowledge 
as  an  elmer,  the  Memphis  area  would 
be  unstoppable.  As  you  touched  on  in 


the  November  issue.  PR  is  desperately 
needed  at  the  local  level.  In  OST.  I  read 
where  a  long  process  to  hire  a  PR  per- 
son and  a  PR  firm  are  finally  over,  but 
each  club  needs  to  promote  as  much 
as  possible.  It  I  had  noi  known  Lane 
O' Daniel  WB4DNX  for  15  years,  "ham- 
mi  ngM  would  not  even  be  known  to  me. 
I  have  only  had  my  license  since  Au- 
gust '91 ,  and  didn't  realize  how  hard  it 
would  be  to  motivate  a  group  of  people 
who  are  supposed  to  be  "enjoying11 
their  hobby,  If  it  were  not  for  a  few 
ambitious  members,  the  clubs  would 
probably  all  but  die  out. 

I  have  my  nr>code  Tech,  but  my  goal 
is  amateur  Extra  by  the  end  of  1992.  I 
am  a  big  fan  of  yours  even  though  I 
have  only  been  introduced  to  you 
through  73  in  the  past  several  months. 
I J  I  can  manage  to  gel  the  people  thai 
went  through  the  Delia  ARC  licensing 
class  with  me  together,  I  will  get  a  pic- 
ture to  you.  We  have  had  a  very  large 
response  to  the  no-code  license  here  in 
the  Memphis  area,  and  are  having  reg- 
ular classes, 

Yest  I  know  there  is  only  one  73. 

James  D.  Toews  VE7EMP,  Prince 
George  B*C,  I  just  received  my  De- 
cember 73  in  the  mail  today,  and  as 
usual  I  read  your  editorial  first,  and 
then  the ' '  Letters"  column,  which  is  (as 
it  normally  is)  full  of  letters  patting  you 
on  the  back.  I  have  never  before  written 
an  editor  of  a  magazine,  but  I  felt  com- 
pelled to  write  you  because,  well, 
you* re  right!  We  all  have  to  do  some- 
thing to  hetp  the  hobby  and  the  new 
hams  getting  into  it.  In  Canada  we  have 
had  a  no-code  license  dass  for  a  year 
now  which  has  doubled  the  amount  of 
active  hams  in  Prince  George  on  the  2 
meter  band.  These  new  hams  are.  in 
my  opinion,  as  good  in  amateur  opera- 
tion as  anyone  else  in  town.  They  are 
courteous,  eager  to  learn  code  eventu- 
ally, and  most  important  of  all ,  ACTIVE! 
I  am  a  fairly  new  ham  myself.  I  have 
been  licensed  three  years,  upgrading 
to  Advanced  class  two  years  ago,  so  I 
can  still  remember  how  a  newcomer 
feels  coming  on  the  scene  and  not  get- 
ting a  t00%  welcome  feeling  from  the 
old-timers. 

One  thing  a  new  ham  has  to  realize  is 
thai  there  are  some  people  out  there 
who  will  never  make  you  feel  welcome, 
no  matter  how  hard  you  try.  Take 
Wayne's  advise  and  forget  them.  Get  a 
bunch  together  and  form  your  own 
dub:  that  way  you  will  find  you  can  get 
things  done  and  not  have  to  pack  along 
any  dead  weight. 

Prime  repeater  mountamtop  land 
became  available  a  while  back,  and  the 
existing  ham  club  couldn't  see  what  a 
resource  this  was.  Five  of  us  met  and 
decided  to  form  the  Prince  George  Ra- 
dio Experimental  Society.  We  applied 
to  the  government,  were  granted  the 
land,  and  we  established  an  HF  radio 
contest  station  (VE7GPG)  and  a  re- 
peater site  (VE7RES)  which  is  Jinked  all 
the  way  north  to  Fort  Nelson,  518  miles 
north  of  Prince  George,  making  it  one 
of  the  longest  ground-linked  systems  in 
the  province.  Our  group  has  done  a 
high  altitude  balloon  launch  which 
reached  100.000  feel,  and  was  heard 
over  450  miles  away,  We  are  now  at  1 2 
members  in  less  than  a  year,  and  look- 
ing at  establishing  an  ATV  repeater  at 
our  mountain  site.  This  was  all  done  by 
hams  licensed  three  years  or  less.  So 
next  ti  me  you  a  re  at  you  r  clu  b'  s  ge  ne  ral 
meeting,  and  your  ideas  are  harped  at 
by  the  " old-timers/'  form  your  own 
club  and  get  something  done. 
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Wayne  Green  W2NSD/1 


The  Worry  wart  At  Dayton 

With  Dayton  looming  a  few  weeks 
away,  it's  almost  time  for  me  to  start 
thinking  about  my  tafk.  Of  course  I  say 
Ihis  to  myself  every  year  and  I  follow 
the  same  pattern  each  time- 1  put  off 
thinking  about  it.  Then,  suddenly  I'm 
addressing  a  roomful, 

I'm  reminded  of  a  Japanese  pianist 
friend  who  is  so  good  that  he  doesn't 
have  to  practice  much  to  get  by.  The 
result  is  that  he  gets  by  at  concerts,  but 
when  it  came  time  for  him  to  make  a 
recording  where  he  had  to  be  perfect, 
not  just  darned  good,  he  was  m  trouble. 
Having  done  just  about  everything 
there  is  in  amateur  radio;  having  DXed 
from  dozens  of  countries;  and  having 
been  writing  editorial  for  40  years 
now,  I  don't  have  any  problem  gel- 
ling up  in  front  of  an  audience  and 
talktng  at  length.  But  like  my  Japanese 
friend,  I've  been  taking  the  easy  way 
ou!  and  not  planning  my  talks  before  I 
get  started. 

What  should  I  talk  about  at  Dayton 
this  year?  No-code?  Ofd-timers?  Our 
mess  on  20m?  Ham  broadcasting? 
WARC?  Digital  voice?  The  loss  of  our 
consumer  electron  pes  industry  to  Ja* 
pan?  The  pathetic  vaptdness  of  our 
OSOs?  Our  thousands  of  virtually  un- 
used repeaters?  Fixing  our  American 
educational  system?  There  isn't  any- 
thing much  I  can  talk  about  that  I 
haven't  written  about  in  my  editorials, 
so  (don't  know, 

With  technology  rapidly  leaving  us 
tar  behind,  I  wonder  if  you  have  any 
ideas  on  how  amateur  radio  can  even 
pretend  to  be  worth  continuing  as  a 
hobby  which  might  be  worth  airing  at 
Dayton?  As  I  write  this  I'm  just  back 
from  the  Winter  Consumer  Electronic 
Show  in  Las  Vegas  There  I  heard 
about  the  latest  in  DSP,  GDI,  DCC, 
DAR  MD  and  other  technologies  of  the 
'90s,  As  I  looked  over  the  new  equip- 
ment and  attended  lectures,  I  won- 
dered how  manyhamslnmy  Dayton 
audience  would  be  able  to  identify 
these  new  technologies  by  their  let- 
ters? And  how  many  could  explain 
them  at  a  ham  club  meeting? 

The  wortd  is  going  into  desktop  pub- 
lishmg,  home  video  production  sys- 
tems, pocket  celluiar  phones  which 


plug  into  your  car,  arcade  quality 
games  at  home,  notebook  computers, 
and  pocket  faxes,  while  we're  fighting 
over  the  Morse  code .  .which  to  me  is 
like  arguing  about  deck  chairs  as  the 
Titanic  sinks. 

Microelectronics  has  made  it  impos- 
sible lor  us  to  build  anything  but  the 
most  simple  equipment,  It's  time  to 
stop  fussing  about  that.  So  what  role  is 
there  for  amateur  radio  in  the  next 
century? 

The  anginal  justifications  for  our 
hobby  have  been  made  irrelevant  as 
technology  has  swept  past  us.  I  sug- 
gest we  either  come  up  with  some  new 
and  compelling  reasons  for  our  use  of 
billions  of  dollars  in  public  properly  or 
else  contemplate  eviction. 

We  were  at  one  time  supposed  to 
provide  a  source  of  technically  trained 
people  in  case  of  a  wartime  need. 
We're  no  longer  able  to  even  remotety 
cope  with  today' s  technology,  so  that's 
out.  Worse,  today's  military  "techni- 
cians" are  being  taught  to  replace 
boards  by  the  numbers,  not  to  fix  them. 
We're  supposed  to  be  able  to  pro- 
vide emergency  communications.  We 
Still  do  this  to  some  degree,  but  cellular 
telephones  and  other  more  modern 
communications,  technologies  are  fast 
making  us  redundant.  There's  no  com- 
parison between  high-speed  digital 
communication  technologies  and  our 


slow,  error-prone  CW  traffic  networks 
which  the  League  is  stilt  promoting. 

We're  also  supposed  to  be  providing 
international  good  will.  We  still  do,  a 
little,  Bui  our  demand  for  contacts  and 
GSLs  from  rare  countries  has  killed 
that  benefit.  Well  be  hearing  about 
that  at  WARC.  you  may  be  sure.  Ama- 
teur radio  is  perceived  to  be  no  more 
than  a  hobby  for  rich  Americans  and 
Japanese  by  many  third  world  govern- 
ments. 

At  Dayton  this  year  can  you  come 
prepared  to  explain  briefly  what  bene- 
fits you  think  we  have  to  offer  Ameri- 
ca and  third  world  countries?  What 
justifications  have  you  for  our  continu- 
ing to  use  our  priceless  frequencies? 

Ill  have  to  put  a  time  limit  on  contri- 
butions as  a  way  to  keep  some  of  the 
long-winded  75m  geezers  from  pontifi- 
cating at  length.  I'd  like  to  hear  from 
hams  who  have  good  ideas  and  can 
express  them. 

Instead  of  my  giving  a  talk  this  year 
at  Dayton,  how  about  a  workshop 
where  we  discuss  what  benefits  we  can 
offer  m  exchange  lor  the  value  weVe 
getting? 

Think  of  our  hobby  as  a  product.  It 
has  to  be  good  to  attract  buyers  (new- 
comers), ft  has  to  keep  up  wrth  the 
times.  It  has  to  provide  benefits  to  the 
country  in  exchange  for  its  franchise 
for  exclusive  use  of  public  property 


QSL  of  the  Month  To  enter  your  QSL  mail  it  m  an  envelope  to  73  WGE  Center 
Forest  Road.  Hancock.  HH  03449.  Attn:  QSL  of  the  Month  Wmners  recerve  a 
on^year  subscription  {or  extension)  to  73.  Entries  not  in  envelopes  cannot  be 
accepted. 
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(oiir  frequencies),  ft  also  has  to  be  pro- 
moted and  advertised  if  it's  going  to 
attract  customers.  And  we  have  to 
have  some  sort  of  customer  service  to 
keep  the  customers  happy  (presum- 
ably the  ARRL). 

We're  weak  in  every  aspect  of  our 
marketing.  We  do  little  to  promote  the 
product.  We  do  even  less  to  advertise 
it.  Customer  service?  Har-de-har! 
We've  been  paying  the  bill  to  our  sup- 
plier (the  government)  with  lOUs. 

We  have  what  could  be  a  fantastic 
product.  We  could  even  pay  for  it  with 
services,  Til  be  interested  at  Dayton  to 
see  rf  you  come  to  my  talk  and  just  sit 
there,  or  ft  you  come  with  ideas  on 
ways  we  can  pay  the  freight .  ,  with 
ideas  on  how  we  can  better  promote 
and  sell  the  product, 

I  have  plenty  of  ideas.  t  .some  of 
which  Tve  outlined  m  my  editori- 
als, but  I  have  no  monopoly  in  this 
Weld,  so  lef  s  hear  yours.  I've  got  up  to 
90  minutes  allotted . . .  time  for  a  good 
50  ideas  to  be  proposed. 

The  Old  Days 

The  days  when  hams  could  build 
their  own  equipment  are  long  gone, 
Most  of  today's  electron ic  circuits  are 
just  too  complicated  for  the  kitchen 
table.  Sure,  it's  fun  to  put  together 
kits. .  .and  I  encourage  it, .  .but  with 
aJmost  all  parts  being  made  in  Asia  and 
few  parts  sellers  left  in  the  US.t  our 
days  of  building  state-of-the-art  receiv- 
ers and  transmitters  are  long  gone. 

The  day  when  the  military  might 
suddenly  be  in  need  of  radio  operators 
is  history.  That  meant  something  when 
the  military  commynicatrons  used 
Morse  code  and  they  didn't  want  to 
have  to  take  months  to  train  operators. 
Even  the  best  of  our  technical  training 
is  no  longer  of  value  to  the  military.  Our 
experience  has  little  relevance  when  it 
comes  to  operating  or  repairing  mili- 
tary electronic  equipment. 

The  military  also  supported  us  in 
days  of  yore  as  a  way  to  reserve  a  body 
of  frequencies  they  could  comman- 
deer in  time  of  war.  They  don't  need 
those  any  more  either. 

All  of  which  leaves  us  with  a  sack  of 
nuts. 

One  benefit  we  might  be  able  to 
provide  would  be  a  growing  pool  of 
young  electronic  enthusiasts  who 
would  go  on  to  become  technicians, 
engineers  and  scientists.  We  know  thai 
America  is  either  going  to  somehow 
develop  high-tech  career  people  or 
else  we're  going  to  continue  to  lose  the 
wortd  economic  battle. 

But  were  going  to  have  one  hell  of 
an  uphill  battle.  We  have  our  whole 
educational  system  and  its  unions  to 
fight.  We  even  have  a  large  percentage 
of  our  own  hams  fighting  to  keep 
youngsters  out. 

tf  you  think  Tm  wrong  in  any  de- 
tail, please  put  your  word  processor 
(even  if  it's  a  pencil)  where  your  mourn 
js  and  let  me  know  how  you  think  I'm 
off  base. 


KENWOOD 


Com_ 

TH-27A/47A 

2  m  and  70  cm  Super 
Compact  HTs 

Here  is  a  great  new  addition  to 
Kenwood's  HT  family  —  the  ail  new 
TH-27A  for  2  meters  and  TH-47A  for 
70  cm!  Super  compact  and  beau- 
tifully designed,  these  pocket* 
sized  twins  give  you  full-size 
performance. 

•  Large  capacity  NiCd  battery 
pack  supplied.  The  standard 
battery  pack  is  72  volts,  700  mAh, 
providing  extended  transmit  time 
with  23  watts.  (TH-47A:  1,5  W) 

•  Extended  receive  coverage. 
TH-27A:  118-165  MHz;  TH-47A: 
438-449,995  MHz.  TX  on  Amateur 
bands  only,  (TH-27A  modifiable  for 
MARS/CAP  Permits  required.  Spec- 
ifications guaranteed  for  Amateur 
bands  only) 

•  Multi-function  scanning. 
Band  and  memory  channels  can 
be  scanned,  with  time  operated      ftfe 
or  carrier  operated  scan  stop,         ^| 

•  Frequency  step  selectable  for 
quick  QSY  Choose  from  5, 10. 12.5, 
15, 20,  or  25  kHz  steps. 

•  Built-in  digital  clock  with 
programmable  timer. 

•  Dual  Tone  Squelch  System 
(DT3S).  Compatible  with  the 
TH-26AT  Series  and  the 
TM-941A  Triple  bander,  as 
well  as  other  Kenwood 
series  transceivers,  this 
selective  calling  system 
uses  standard  DTMF  to  open 
squelch. 

•  Five  watts  output  when  operated 
with  PB-14  battery  pack  or  13.8  volts, 

•  T-Aiert  for  quiet  monitoring* 
Tone  Alert  beeps  when  squelch 
is  opened. 

•  Auto  battery  saver,  auto  power 
off  function,  and  economy  power 
mode  extends  battery  life, 

•  DTMF  memory.  The  DTMF 
memory  function  can  be  used  as 
an  auto-dialer.  All  characters  from 
the  16-key  pad  can  be  stored, 
allowing  repeater  control  codes 
to  be  stored! 

Specifications  and  features  are  suo/ea  10  change  without  notice  or  obligation 

Comp/ete  service  manuals  are  available  for  ail  Kenwood  transceivers  and  most  accessories 
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41  memories.  All  channels 
store  receive  and  transmit 

separately  for  "odd  split" 

•  DC  direct  in  operation. 

Allows  external  DC  to  be 
used  (7.2  -  16  volts). 
When  external  power  is 
used,  the  batteries  are 
being  charged* 
(PB-13  only.) 


Optional  accessories: 

•  BCM4:  Wall  charger  for  PB-13, 14 

•  BC-15:  Rapid  charger  for  PB-13, 14 

•  BH-6:  Swivel  mount  •  BT-8:  Six  cell  AA 
Alkaline  battery  case*  HMC-2:  Headset 
with  VOX  and  PTT*  PB-13:  72  Vp  700  mAh 
NiCd  pack  •  PB-14: 12  V,  300  mAh  NiCd 
pack  •  PG-3R  DC  cable  with  filter  and 
cigarette  lighter  plug  *  PG-2W;  DC  cable 
■  SC-30:  Soft  case  •  SMC-31:  Standard 
speaker  mfc*  SMC-32: 
Compact  speaker  mic 

•  SMC-3 3:  Compact 
speaker  mic  with 
controls 
•  WR-2:  Waterj 
resistant 
bag, 
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Automatic  offset  selection 
(TH-27AK 

Direct  keyboard  frequency  entry. 

The  rotary  dial  can  also  be  used 
to  select  memory,  frequency, 
frequency  stepT  CTCSS,  and 
scan  direction. 

CTCSS  encode/decode  built-in. 

Supplied  accessories: 
Rubber  flex  antenna,  battery  pack, 
wall  charger,  belt  hook,  wrist  strap, 
dust  caps. 


KENWOOD  U.S. A  CORPORATION 

COMMUNICATIONS  &  TEST  EQUIPMENT  GROUP 

P.O.  BOX  22745P  2201  E.  Dominguez  Street 

Long  Beach,  CA  90801-5745 

KENWOOD  ELECTRONICS  CANADA  INC. 

P.O,  BOX  1075. 959  Gana  Court 

Mississauga.  Ontario.  Canada  L4T  4C2 

KENWOOD 

.  ..pacesetter  in  Amateur  Radio 


HamWindows™  is  an  all  new  con- 
cept in  the  world  of  Amateur  Radio. 

This  pro- 

together 
eight  full  color  "windows"  includ- 
ing transceiver  control,  station  log, 
world  almanac,  awards  tracking, 
SWL  data  base,  grey  line  maps, 
regional  world  maps,  and  packet 
TNC  control . 
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more  about  the  countries  you  con- 
tact, and  then  add  the  QSO  to 
the  logging  program.  You  II  auto- 
matically track  contacts  for  the 
DXCC  award/The  SWL  data  base 
lists  thousands  of  frequencies  and 
schedules 
from  over 
9,000 
broadcast 
stations. 
And  the 
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grey  line  and  regional  maps  put  the 
world  at 
your  finger- 
tips. With 
the  proper 
interface 
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you  can 

even  control 

your  Kenwood  HF  transceiver. 

HamWindows™  is  the  one  pro- 
gram every  amateur  or  shortwave 
listener  needs.  See  your  Kenwood 
dealer  for  system  requirements  and 
more  information. 
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Using  a  mouse  to  ""'point  and 
click"  HamWindows'"  lets  you 
see  the  world  your  transceiver 
hears.  Use  the  almanac  to  learn 


KENWOOD 

, .  .pacesetter  in  Amateur  Radio 

KENWOOD  U.S.A.  CORPORATION  cqmmunk:atiqn$&  test  equipment  group 
RO.  BOX  22745,  2201  E.  Dominguez  Street,  Long  Beach.  CA  90801-5745 

&  Copyright  1991     Kenwood  USA.  Corporation    AIJ  rights  reserved. 
HamWindows  is  a  trademark  of  California  Software.  Inc> 
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Number  3  on  your  Feedback  card 


EDITED  &Y LINDA  RENEAU KAWKU 


The  Next  SABEX  Mission 

Four  ham  astronauts  will  fly  In  the  up- 
coming STS-45  shuttle  mission.  Pilot  Brian 
Duffy  N5WQW,  mission  specialist  Kathy  Sulli- 
van (call  pending),  mission  specialist  Dave 
Leestma  N5WQC  and  payload  specialist  Dirk 
Frimout  ON1AFD  plan  to  operate  on  2m  FM 
during  the  eight-day  flight. 

Currently  scheduled  for  liftoff  on  March  14 
at  1313  UTC  (an  alternate  date  of  March  22 
at  1301  UTC  is  possible),  this  mission  will  fly 
in  a  high  inclination  orbit  (57 e)  which  should 
provide  radio  coverage  over  a  good  deal  of 
the  Earth.  The  seven  crew  members  will  be 
divided  into  two  teams  on  different  sleep 
schedules  which  will  resutt  In  24-hour  activity, 
Since  there  are  ham  astronauts  on  both 
teams,  there  will  be  plenty  of  opportunity  for 
two-way  contacts. 

A  number  of  pre-arranged  school  contacts 
will  be  established  as  part  of  the  mission  pro- 
fife.  In  addition,  there  is  a  good  chance  that 
quite  a  few  free-for-all  contacts  will  be  made, 
particularly  during  each  team's  pre-  and  post- 
sleep  times,  Since  system  power  is  limited 
during  (his  flight,  the  shuttle's  2m  Motorola 
HT  will  be  powered  by  battery  packs  (a  total 
of  12  will  be  carried  along).  All  contacts  will 
be  on  2m  FM  voice.  There  is  a  good  chance 
you  will  hear  the  shuttle  transmissions  on 
145.55  MHz  during  most  passes  in  your 
range.  Transmit  up  to  the  shuttle  on  one  of  the 
following  frequences:  1 44.91 ,  144.95  and 
144.97  MHz.  TNX  to  Lou  McFadin  W5DID  at 
NASA  JSC. 


Kenwood  K.I.D.S. 

Kenwood  has  come  up  with  an  exciting 
program  called  Kenwood  K.I.D.S.  to  help 
young  people  discover  the  fun  of  amateur 
radio.  Kenwood  asks  amateur  radio  clubs  to 
co-sponsor  a  local  school,  scout  troop,  or 
youth  group  with  the  Kenwood  KXD.S,  pro- 
gram. 

Sponsoring  clubs  provide  elmering  while 
Kenwood  provides  the  educational  materials 
and  prizes.  For  every  10  new  hams  spon- 
sored, a  cfub  receives  10  $25  gift  certificates 
from  Kenwood. 

All  clubs  sponsoring  at  least  one  group  of  1 0 
Kenwood  Kids  by  March  1.  1992,  will  be  en- 
tered in  a  drawing  for  Kenwood's  TS-95QSD 
top  of  the  line  transceiver.  Each  of  the  youth 
clubs  with  10  or  more  new  members  will  have 
a  chance  to  win  one  of  10  comptete  stations 
consisting  of  a  TS-140S  transceiver,  PS-430 
power  supply,  AT-250  antenna  tuner,  and  MC- 
60A  microphone. 

Write  Kenwood  for  a  Kenwood  K.I.D.S. 
package  containing  10  copies  of  Now  You're 
Talking,  the  instructor's  manual,  a  certificate 
for  one  copy  of  Ham  Windows,  and  the  Ken- 


wood K.LD.S/s  program  outline  and  promo- 
tional materials,  including  forms  to  claim  gift 
certificates,  Kenwood  U.S.A.  Corporation, 
Kenwood  K.I.D.S.  Program,  P,0.  Box  22745, 
Long  Beach  CA  90801-5745.  TNX  Mike 
Forsythe  of  Kenwood. 

PARA  Scholarships 

Eight  scholarships  in  the  amount  of 
$2,000  each  will  be  awarded  this  year  by 
the  Dayton  Scholarship  Program  to  deserv- 
ing students  graduating  from  high  school.  The 
awards  wilt  be  based  on  financial  need, 
scholastic  achievement,  and  involvement  with 
the  amateur  radio  community.  There  are  no 
restrictions  on  the  course  of  study P  nor  must 
the  student  be  planning  on  a  four-year  bac- 
calaureate degree.  However,  schools  or  tech- 
nical institutes  awarding  associate  degrees 
must  be  accredited. 

Three  forms  must  be  submitted  no  later 
than  May  1 5, 1 992:  one  by  the  student,  one  by 
the  student's  principal  or  guidance  counselor, 
and  one  by  a  licensed  member  of  the  focal 
radio  club.  If  there  is  no  local  club,  any  li- 
censed amateur  radio  operator  may  fill  out  the 
form. 

The  student's  application  must  be  submit- 
ted with:  1.  A  copy  of  the  student's  amateur 
radio  license;  2.  A  transcript  of  the  student's 
high  school  grades;  3.  A  copy  of  the  letter  of 
acceptance  from  the  school  the  student  will  be 
attending;  4,  A  75-word  or  less  typed  composi- 
tion explaining  the  student's  future  plans,  and 
why  the  scholarship  is  important.  The  student 
should  be  specific  about  how  the  scholarship 
will  directly  affect  the  applicant  and  the  appli- 
cant's family. 

Winners  will  be  notified  by  telephone 
around  June  t,  1992.  For  application  forms, 
write  DARA  Scholarship  Committee,  45  Cin- 
namon Court,  Springboro  OH  45066. 

New  ARRL 

Director  Elected 

George  S.  Wilson  W40YI,  an  attorney 
from  Owensboro,  Kentucky,  was  elected 
President  of  the  Board  of  Directors  of  the 
ARRLon  January  17. 

Mr  Wilson  succeeds  Dr.  Larry  E.  Price 
W4RAT  of  Statesboro,  Georgia,  who  has  been 
President  of  the  League  since  1984.  Dr+  Price 
will  continue  to  serve  as  International  Vice 
President  of  the  League. 

Mr.  Wilson,  who  has  been  an  active  ham 
since  the  age  of  16,  was  first  elected  Vice 
Director  to  the  ARRL  Board  from  the  Great 
Lakes  Division  in  1982-  He  has  served  on 
numerous  board  committees,  and  has  long 
been  involved  in  the  League's  emergency 
and  public  service  communications  activities. 
In  addition,  he  served  as  an  advisor  on  disas- 


ter communication  to  the  Kentucky  State 
government. 


New  Source 
of  70cm  QRM 


National  Oceanic  and  Atmospheric  Ad- 
ministration stations  are  being  required  to 
relocate  their  wind  profiler  radars  from 
404.370  MHz  to  449.000  MH*.  Although  most 
RF  is  directed  vertically  within  1 7  degrees,  the 
main  carrier's  high  mode  will  be  approaching 
an  ERP  of  22  megawatts,  and  the  30  to  60  dB 
of  residual  RF  may  not  be  enough  to  preclude 
interference  to  those  within  5  MHz  of  opera- 
tion. UHF  FM  repeater  operations  in  the  area 
of  NOAA  stations  are  likely  to  experience 
some  degradation. 

This  frequency  move  is  being  directed  by 
the  National  Telecommunications  and  Infor- 
mation Administration  (NTIA)  and  Inter- 
departmental Radio  Advisory  Committee 
(IRAC).  The  move  is  based  on  concerns  about 
the  rare  instances  of  interference  to  the 
safety-of-life  SARSAT/COSPAS  satellite  up- 
link  systems  on  406-408  MHz.  Although 
NOAA  systems  inhibit  operation  during  an 
overhead  pass,  other  entities,  such  as  univer- 
sities, may  not  be  as  diligent. 

Whit  Brown  WB0CJX  writes:  "Surely,  there 
must  be  a  better  alternative  to  this  move, 
which  has  been  kept  unusually  quiet.  It  would 
seem  that  a  minimal  move  downward  in  fre- 
quency could  eliminate  the  infrequent  satellite 
problem  and  cost  the  taxpayers  a  lot  less  than 
a  banzai  migration  of  45  MHz,  altering  the 
operational  characteristics  of  thousands  of 
existing  amateur  repeaters  and  perhaps 
compromising  the  performance  of  other  com- 
mercial services/"  NTIA's  concern  for  safety- 
of-life  issues  is,  of  course,  valid;  but  so  are  the 
safety-of-life  services  provided  by  the  ama- 
teurs now  sharing  this  spectrum,  and  public 
safety  services  from  453-454  MHz.  Other 
services  within  the  10  MHz  envelope  in- 
clude fire,  broadcast  auxiliary,  industrial,  land 
transportation,  relay  press,  taxi,  petroleum 

products,  local  governments,  power  and 
water,  and  mobile  telephone.  TNX  Whit 
Brown  WB0CJX,  Mid-America  Coordination 
Council,  Inc. 


TNX. . . 


.  .  ,  to  all  our  contributors!  You  can  reach 
us  by  phone  at  (603)  525-4201 .  or  by  mail  at 
73 Magazine,  Forest  Rd.+  Hancock  NH  03449. 
Or  get  in  touch  with  us  on  CompuServe  ppn 
70310,775;  MCI  Mail  "WGEPU8";  or  the  73 
BBS  at  (603)  525-4438  (300-2400  bps},  8 
data  bits,  no  parity,  one  stop  bit.  News  items 
that  don't  make  it  into  73  are  often  put  in  our 
other  monthly  publication,  Radio  Fun.  You 
can  also  send  news  items  by  FAX  at  (603) 
525-4423. 
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Number  4  on  your  Feedback  card 


Build  a  GaAsFET 
Preamp  Sequencer 

Mast-mount  your  preamp  for  maximum  performance 


by  Ron  Klimas  WZ1V  (ex-WAlVRH) 


Thinking  about  mast-mourning  a  receiver 
preamp  for  your  VHF/UHF  station? 

Build  this  digital  sequencer  for  uncurlailed 
SSB  or  semi-break-in  CW  operating! 

If  your  VHF/UHF  station  has  a  few  dB  of 
feedline  toss,  and  you  use  a  transceiver, 
mast-mounting  a  GaAsFET  preamp  offers 
significant  receive  improvement.  You  can 
mount  the  preamp  in-line  with  the  main  feed- 
line  using  a  pair  of  SPDT  coaxial  relays  for 
isolation  during  transmit.  The  big  problem  is 
to  keep  that  transmitter  RF  out  of  your 
preamp.  Avoiding  the  pitfalls  of  a  blown 
device  will  require  adequate  relay  isolation, 
transient  suppression,  and  timing  control  of 
your  transceiver,  linear  amplifier,  and  re- 
lays. 


Circuit  Information 

The  sequencer  circuit  is  shown  in  Figure  I . 
A  7805  on-board  regulator  allows  operation 
from  a  single  12-volt  supply,  and  provides 
RFI  immunity.  Key  elements  of  the  se- 
quencer arc  an  RS  flip-flop,  U2  pins  8-13, 
used  to  guarantee  continuity  of  preamp  by- 
pass at  the  beginning  of  a  transmit  sequence; 
and  a  nominal  1 10  millisecond  delay  generat- 
ed by  integrator  (Rl  +  R2)  *  CI  feeding  into 
Schmitt-irigger  U4.  This  gate  has  a  volt  of 
hysteresis  with  a  positive  threshold  of  2,SV, 
and  a  negative  threshold  of  1 ,8V.  This  guar- 
antees that  the  output  cannot  change  slate 
until  CI *s  charge  changes  by  at  least  a  volt, 
thus  ensuring  a  fixed  minimum  delay  under 
worst-case  input  conditions.   More  on  this 


subject  later  Bypass  switch  SI  is  provided  to 
manually  disengage  the  preamp.  Mode 
switch  S2  routes  the  keying  to  either  PTT  or 
CW  input. 

When  a  ground  closure  from  either  the 
mike  PTT  or  CW  key  is  applied,  U3  pin  6 
goes  high.  This  sets  the  RS  flip-flop  Q  output 
at  U2  pin  10  and  disengages  the  preamp.  CI 
charges  toward  the  positive  threshold  of 
Schmitt-irigger  gate  U4  pin  1. 

After  a  1 10  ms  delay  from  (R2  +  Rl)*CK 
U4  pins  4  and  10  go  high.  This  enables 
AND  gate  Ul  to  key  the  transmitter.  The 
preamp  is  held  disengaged  via  U2  pin 
3  high,  and  the  flip-flop  is  reset  for  the  next 
cycle. 

Most  transceivers  go  into  a  non-defeatable 


O    PTT  OUT 


J4 

?LW  OUT  JACK 
TO  XCVfi 


TO  J3.  HCVB 

MiC   CONftEC'GR 


O     *"TT   PUT 
CQMMOM 


SWITCHED 
PflEMlf*  Vm 

SHIELDED    CABLE 
'   TO  PREAMP 
Vcc   a  GROUND 


Figure  L  Schematic  for  the  GaAsFET  preamp  sequencer. 
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MFJ,  Bencher  and  Curtis  team  up  to  bring  you  America's  most  popular 
keyer  in  a  compact  package  for  smooth  easy  CW 


MFJ-422B 


$  1  3495 


The  best  of  all  CW  world's  -  a  deluxe  MFJ  Keyer  using  a  Curtis  8044ABM 
chip  in  a  compact  package  that  fits  right  on  the  Bencher  iambic  paddle! 

This  MFJ  Keyer  is  small  in  size  but  big  in  features.  You  get  iambic  keying, 
adjustable  weight  and  tone  and  front  panel  volume  and  speed  controls  (8-50 
WPM)f  dot-dash  memories,  speaker,  sidetone  and  push  button  selection  of 
automatic  or  semi-automatic/  tune  modes,  It's  also  totally  RF  proof  and  has 
ultra-reliable  solid  state  outputs  that  key  both  tube  and  solid  state  rigs,  Use  9 
volt  battery  or  110  VAC  with  MFJ-1305,  $12.95. 

The  keyer  mounts  on  a  Bencher  paddle  to  form  a  small  (4-1/8  x  2-5/8  x  51& 
inches)  attractive  combination  that  is  a  pleasure  to  look  at  and  use. 

The  Bencher  paddle  has  adjustable  gold  plated  silver  contacts,  iucite  paridies. 
chrome  plated  brass  and  3  heavy  steel  base  with  non-skid  feet. 

You  can  buy  just  the  keyer  assembly,  MFJ-4226X.  for  onty  S79.95  to  mount 
on  your  Bencher  paddle 


Del 


uxe  300  W  Tuner 


MFJ  Coax  Antenna  Switches 


»79»* 


ur- 1  <uon       MFJ-949D  is  the  world's 
*!!  i««  most  popular  300  watt  PEP 
5 1 49™  tuner.  It  covers  1 .8-30  MHz, 
gives  you  a  new  peak  and  average  reading 
Cross-Needle  SWR/Wattmeter,  built-in 
dummy  load,  6  position  antenna  switch 
and  4:1  balun  -  in  a  compact  10  x  3  x  7 
inch  cabinet.  Meter  lamp  uses  12  VDC  or 
110  VAC  with  MFJ-1312,  $12  95. 

Antenna  Bridge     MFJZWB 

Now  you  can  quickly 
optimize  vour  antenna  for 
peak  performance  with  this 

portable,  totally  seff- 
contained  antenna  bridge. 

No  other  equipment 
needed  -  take  it  to  your 
antenna  site.  Determine  if 
your  antenna  is  too  long  or 
too  short,  measure  its 
resonate  frequency  and 
antenna  resistance  to  500 
ohms.  It's  the  easiest, 
most  convenient  way  to  determine 
antenna  performance.  Built-in  resistance 
bridge,  null  meter,  tunable  oscillator- 
driver  (1  8-30  MHz).  Use  9  V  battery  or 
110  VAC  witti  AC  adapter,  $12  95. 

Super  Active  Antenna 

forld  Radio  TV  Handbook11  says 
MFJ1024  is  a  "first  rate  easy  to  operate 
aethfe  antenna    -  quiet  ...  excellent 

ik:  range  ...  good  gain  ...  very  low 
notsi ...  broad  frequency  coverage  ... 
excalem  choice," 

Miunt  if  outdoors  away  from  electrical 
noisaifor  maximum  signal,  minimum 
Covers  50  KHz  to  30  MHz. 

Receives  strong,  clear  signals 
from  all  over  the  world,  20  dB 
attenuator  gain  control,  ON 

LED.  Switch  two  receivers  and 
aux,  or  active  antenna, 6x3x5  in, 
Remote  unit  has  54  inch  whip, 
50  ft.  coax  and 
connector,  3x2x4 
in.  Use  12  VDC  or 
110  VAC  with 
mrmwMW9*     HFJ-1312.  $12,95. 

VHF  SWR/Wattmeter 


MFJ-8128 


•.9 


Coven  2 

Mfttcrs  and 
220  MHz.  30  or  300  Watt  scales.  Also 
reads  relative  field  strength  1-170  MHz 
and  SWR  adove  14  MHz.  4V2x21/*x3  in, 


*349*  MFJ- 1701  $21 M    MFJ-1702B       *»3I"~"MFJ-17Q4 

Select  any  of  several  antennas  from  your  operating  desk  with  these  MFJ 
Coax  Switches.  They  feature  mounting  holes  and  automatic  grounding  of 
unused  terminals.  They  come  with  MFJs  one  year  unconditional  guarantee. 
MFJ- 1701,  $34.95.  6  pos.  2  KW  PEP,  1  KW  CW,  1.8-30  MHz.  1 0x3x1  Vz  in. 
MFJ-1702B.  $21.95.  2  positions  plus  new  Center  Ground  2.5  KW  PEPT  1  KW 
CW.  Insertion  loss  below  .2  dB,  50  dB  isolation  at  450  MHz.  50 ohm,  3x2x2 in. 
MFJ-17M,  $59.95.  4  position  cavity  switch  with  lightening/surge  protection 
device.  Center  ground  2.5  KW  PEP.  1  KW  CW.  Low  SWR.  Isolation  better 
than  50  dB  at  5O0  MHz.  Negligible  loss.  50  ohm.  61Ax41Ax11/i  in. 

"Dry"  Dummy  Loads  for  HF/VHF/UHF 


MFJ-264 

s59 


MFJ-264K 

f69°* 


MFJ-260B 

S2896    

MFJ  has  a  full  line  of  dummy  loads  to  suit  your  needs.  Use  a  dummy  load 
for  tuning  to  reduce  needless  (and  illegal)  0RM  and  save  your  finals. 
MFJ-260B,  $28.95.  VHF/HF.  Air  cooled,  non-inductive  50  ohm  resistor.  SO-239 
connector.  Handles  300  Watts.  Run  full  load  for  30  seconds,  derating  curve  to 
5  minutes,  SWR  less  than  1.3:1  to  30  MHzr  1.5:1  to  150  MHz,  2V?x2^x7  in. 
MFJ-264,  $59,95.  Versatile  UHF/VHF/HF  1.5  KW  load.  Low  SWR  to  650  MHz. 
Run  100  watts  for  10  minutes,  1500  watts  for  10  seconds.  SWR  Is  1.1:1  to 
30  MHz,  below  1.3:1  to  650  MHz.  3x3x7  inches.  MFJ-264N:  *'N"  connector. 

HF  or  VHF  SWR  Analyzer™       "J™    $M£™ 

MFJ's  revolutionary  new  SWR  Analyzers  give  you  a    *9*        B9 
complete  picture  of  your  antenna  SWR  over  an  entire 
band  -  without  a  transmitter.  SWR  meter  or  any  other 
equipment.  Just  plug  your  antenna  into  the  coax  con- 
nector, set  your  SWR  Analyzer™  to  the  frequency  and 
read  SWR  off  the  meter.  You  can  find  your  antennas 
true  resonant  frequency  right  at  your  feedline  -  some- 
thing a  noise  bodge  cant  do.  Battery  operated  and 
handheld  sized  -  makes  it  soooo  easy  to  work  on 
antennas  MFJ^207r1  8-30  MHz;  MFJ-208, 142-156 
MHZ.9V  battery  or  110  VAC  with  MFJ  1312,  $12.95. 

MFJ  Speaker  Mies  J££'m** 

MFJTs  compact  Speaker/Mies  let  you  carry  your  HT  on  your 
belt  and  never  have  to  remove  it  to  monitor  calls  or  talk.  You 
get  a  wide  range  speaker  and  first-rate  eleclret  mic  element  for 
superb  audio  on  transmit  and  receive.  Earphone  jack,  lapel  clip, 
PTT.  MFJ-284  fits  IC0Mf  Yaesu,  Afinco,  MFJ-286  fits  Kenwood. 
MINIATURE  SPEAKER  MICS:  2"  x  nv  x  w\  MFJ-285 
and  MFJ-285L  (with  4V"  connector)  fil  Icorn,  Yaesu  or  Alinco; 
MFJ-287  or  MFJ-287L  fit  Kenwood.  MFJ-283:  Split  jack  Alinco. 
All  features  of  compact  models.  One  year  guarantee. 

MFJ- 12 78  Multi-Mode  Data  Controller 


!fl7or287LS24**A 


Use  computer  to  transmit/ 
receive  in  all  9  digital  modes; 
Packet,  AMTOR.  ASCII,  CW, 


1 


MFJ-12A 

*279** 

RTTY,  FAX,  SSTVh  Contest  Memory  Keyer  and  Navtex  receive.  Automatic 
Signal  Analysis™  (ASA™).  Easy~Mai!rw.  printer  port,  20  LEO  tuning  indicator 
AC  supply.  Host,  Multi-gray  level  modem,  CW  key  paddle  jack  and  tons  more 
Options  include  2400  baud  modem  {MFJ-24QG,  $69,95)  and  software  with 
cables  for  IBM  compatible,  Commodore  64/128,  Macintosh  and  VIC-20. 
MFJ-1278T,  $359,95.  MFJ-1278  with  2400  modem  built  in. 


Prices  and  specifications  subject  to  change  without  notice  or  obligation. 


12/24  Hour 


mm  mm 


•1©95  MFJ-158B     5995  MFJ-107B 

Huge  5/6  inch  bold  LCO  digits  let  you 
see  the  time  from  anywhere  in  your 
shack.  Choose  from  the  dual  clock  that 
has  separate  UTC/local  time  display  or  the 
single  24  hour  ham  cfock. 

Mounted  in  a  brushed  aluminum  frame. 
Easy  to  set.  The  wortd's  most  popular 
ham  clocks  for  accurate  logs.  MFJ-106B 
41/2Xlx2;MFJ'107B2V4Xlx2in. 

Cross-Needle        mfjjisb 
SWR  Meter  $«9" 

MFJ  Cross- 
Needle  SWR/ 
Wattmeter  has 
a  new  peak 
reading  func- 
tion! It  shows  you  SWR,  forward  and 
reflected  power  in  2000/500  and  2O0/50 
watt  ranges  Covers  1S-30  MHz. 

Mechanical  zero  adjusts  for  movement. 
SO-239  connectors.  Lamp  uses  12  VDC 
or  110  VAC  with  MFJ-1312,  $12.95. 

Deluxe  Code  Practice 

Oscillator 

MFJ>557 

•24" 

MFJ-557  Deluxe  Code  Practice  Oscillator 
has  a  Morse  key  and  oscillator  unit 
mounted  together  on  a  heavy  steel  base 
so  it  stays  put  on  your  table.  Portable 
because  it  runs  on  a  9-vott  battery  (not 
included)  or  an  AC  adapter  (S12.95)  that 
plugs  into  a  jack  on  the  side. 

Earphone  jack  for  private  practice, 
Tone  and  Volume  controls  for  a  wide 
range  of  sound.  Speaker.  Key  has 
adjustable  contacts  and  can  be  hooked  to 
your  transmitter.  Sturdy.  8V2X2V4X3Y4  in. 

MFJ  Multiple  DC  Outlet 

MFj-1112 

New  MFJ  DC  Power  Outlet  saves  you 
space  and  money.  Hook  it  to  your  12 
VDC  power  supply  and  get  6  DC  otrtlets 
for  connecting  your  accessories  RF 
bypassing  keeps  RF  out  of  power  supply 
from  DC  line  outlet.  13%x2%x2Vfe  in. 

Nearest  Dealer/Orders:  800-647-1800 

I  MFJ  ENTERPRISES,  INC, 
Bene  494.  Miss.  State.  MS  39762 
(601)  323-5869;  FAX:  (601)  3234S51 

rase  sa  4590  mf j  stkv 
•  One  year  unconditional  guarantee  •  30  day 
memey  back  guarantee  (less  srti)  on  orders 
from  MFJ  *  Add  56  00  each  s/h  •  FREE  catalog 
MFJ  .  .  .  making  quality  affordable 

e  1H1  MFJ  EnlwrpriiM,  Ik. 
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PREAMP   TO   RELAV  WIRING  DIAGRAM 
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Figure  2.  Mast-mounted  preamp-to-reiay  wiring  diagram. 


Figure  4.  PC  board  foil  pattern. 
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GoAjFET   PftEAM^    SEQUENCER 
TlftflNG   DIAGRAM 
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Figure  3.  Sequencer  timing  diagram. 


Photo.  Inside  view  of  the  completed  preamp  sequencer. 


Figure  5,  PC  hoard  parts  placement. 


GaAsFET  Preamp  Sequencer 

Part 

Description 

U1 

74HC06ANDIC 

U2 

74HC02  NOR  IC 

U3 

7405  open  collector  inverter  IC 

U4 

74HC14  Schmitt  inverter  IC 

U5 

7805  +5VDC  regulator 

Q1 

2N3906PNP  transistor 

C1, 3,4,5 

10  LtF,  25V  tantalum,  20%  or  better 

C2 

0.22  uF,  25V  tantalum,  20%  or  better 

R2,3,4,B 

1  .Ok,  0.25W,  5% 

Rt.5,6 

10k.0.25WT5% 

R7 

TGOk.  0-25W.  5% 

Dl, 2,3.4,5 

1 N4004  rectifier  or  equivalent 

J1,3 

mike  chassis  connector 

J2.4,5,G 

mini -phone  Jack  open  circuit 

K1.2 

5V  coil  SPST  DIP  relay 

Mouser  PiU  4334)31  A310  or  equivalent 

S1.2 

SPOT  mini  toggle  switch 

CC1.2 

I6*pm  component  carrier  adapter  plug 

All  parts  are  available  through  Mouser  Electronics.  P  0  699,  Mansfield  TX  76063;  (800) 

346-6873. 

A  blank  PC  board  is  available  for  $4  t  $1.50  shipping  per  order  from  FAR 

Circuits,  1SN640  Field  Court,  Dundee  IL  601 18. 

VOX  mode  during  CW  semi-break-in  opera- 
tion. This  is  a  fast  attack,  slow  decay  VOX 
that  holds  ihe  transmit  mode  on  between  CW 
characters  while  you  send,  preventing  relay 
chatter*  Unfortunately,  residual  RF  is  usually 
present  at  the  output  during  this  apparently 
idle  mode.  A  linear  amplifier  would  most 
surely  bring  this  up  to  a  level  that  could  be 
potentially  damaging  lo  a  preamp  engaged  in 
the  line.  The  decay  time  of  this  'VOX  tail" 
also  varies  from  rig  to  rig.  Therefore,  the 
sequencer  must  be  able  to  sense  this  condition 
and  keep  the  preamp  disengaged .  This  is  done 
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by  interfacing  the  transceiver's  AUX  con- 
tacts, used  to  hard-key  a  linear  amp,  into  the 
sequencer  via  Q 1 .  The  Fixed  minimum  worst 
case  time  for  the  Schmitt  trigger  to  change 
state  is  44  ms.  This  is  derived  from  the 
following  capacitance  discharge  equation: 


ci 


=  p  »e-tRC 


0.643  =  e-^00ms 
ln(0.643)  =  -0.442 
0.442  =  t/ 100ms 
t  =  44,2  ms 


The  time  constant  (R5  x  C2)  for  Ql  to 
conduct  after  the  AUX  contacts  close  is  only 
2,2  ms,  however.  Therefore*  Qi  will  re- 
charge CI  long  before  a  state  change  could 
occur.  The  integrator  Rl  x  CI  is  forced  to 
guarantee  a  Ml  discharge  cycle  of  100  ms, 
maintaining  absolute  protection  of  your 
preamp  at  all  times.  None  of  the  commercial 
or  published  designs  Tvc  seen  yet  will  guar- 
antee this  level  of  timing  integrity  on  both  the 
make  and  break  sides  of  the  cycle  under  every 
type  of  input  condition.  A  popular  design, 
using  comparators  with  inadequate  hysteresis 


DONT  GAMBLE 

when  you  want  the  best 

■^ — — u.^ I , „ t 

2 1  Reasons  To  Buy  — ~ 

TOELECTRC 

1,  RANGE- 10Hz  to  3GHz. 

2.  Hi-Speed  ASIC  (Application  Specific  Integrated  Circuit)  State>Of-The-Art 
3«  256  Times  Faster  than  other  hand  held  counters. 
4,  10  Digit  LCD,  Readability  even  in  Bright  Sunlight 
s«  6  Functions  -  Frequency,  Period,  Ratio,  Time  interval  Average  and  Prescale. 

6.  RF  Signal  Strength  Bargraph  - 16  Segment.  Zero  &  Full  Scale  Adjust. 
Excellent  for  locating  Hidden  Transmitters. 

7,  Four  extremely  Fast  Gate  Times  01 . 1 1  1 ,  10  sec. 
a,  Dual  High  Impedance  Amplifiers. 
a.  Maximized  Sensitivity 

to.  Hold  Switch  -  Locks  in  measurements  FAST, 

11.  ±  1  PPM  Accuracy 

12.  Direct  Count  -  1Hz  resolution  to  220MHz 
ix  Sensitivity  <1mv  10MHz  -  200MHz  <5mv  -  2GHz. 

14.  Single  Shot  Time  Interval  100ns,  ,1ns  averaged. 

15.  Push-button  Input,  Gate  &  Function  selection. 

16.  Extruded  Aluminum  Enclosure. 

17.  NiCad  &  Charger  Included. 
18-  Low  Battery  indicator. 

19.  1  Year  Parts  &  Labor  Warranty  _      ,  mm& 

20.  30  day  Money  Back  Guarantee. 

21.  OPTOELECTRONICS  backs  this  with  our  18  Years  of 
Dependability  &  Service. 

All  this  and  more  for  the  Low  Price  -  $375. 

Also  Available  at  Special  Package  Price: 

For  A  Limited  Time  Only 

Mode)  3000,  Backlight/Beeper,  Carry 
Case  &  TA-100s  Whip  Antenna  * 

All  this  for  only  $449.  J* 

OPTIONS: 

TCXO  30  ±.2ppmTCX0 $100. 

BLB30  ^SKP 

Back  light  &  iwo  step  audible  signal  level  indicator  ..$  75,  %         ^8$^§\ 

CC30  Carry  Case $  15.  Ik       ^^|^^^PP^: 

TA1 OOS   Telescoping  Whip  Antenna $  12. 


-■ !— 1 1-1 - 



• 

1     1 

1 

1 

1 

Factory  Direct  Order  Line 

1  -800-327-591 2 

{305)771-2050  *  FAX(305)  *  2052  5821  NE  14th  Ave.  *  Ft.  Lauderdale,  FL  33334 

5%  Ship/Shandling  (Max,  $10)  U.S.  &  Canada,  15%  outside  continental  U.S.  Visa  &  Master  Card  Accepted. 
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YOU  CANT  IOSE! 


Natural  Voice  Playback  Board 


Repeater  Identifier* 
Contest  Slalkm* 
Site  AJarrTHi 
Remote  Tctemrln 
Weather  S4af  Mint 
Multiple  Language* 

4rtnGunocrm*rtf* 


DataVoice  -  DV-64 

Add  a  Recorded  Natunif  Voifx  to  your  system  or  equipment. 
Voice  vocabularies  r?r  multiple  phrases  up  to  I  tnimiie  in  a 
Natural  Voice  is  saved  In  Nun- Volatile  E-From  memory,(lf 
powe  r  is  re  move  d  tlie  record i  rigs  wi  1 1  nol  be  lost ) ,  We'  1 1  rcco  rd 
your  me^sage^i  in  fcttiftleof  female  voice-  or  -you  can  record 
the  ] i brary  by  u.ii rtgttieopii cinal  S DS- 1 000 development  board 
on  an  IBM  or  compatible  computer. 


Parallel  Input  Ward  Select 
500  ma  Key  line  Output 
32  Kb  samp  ling  rule 
Multiple  Modes 
30  sec  -  JO  minute  Timer* 


S  ohm  Audio  output 
wK'  uhm  \udki  f>ulput 
+9*  Id  +  U*  Suppb 
Size  :  4.W  x  -US* 
tonnectors  Included 


Price  S  1*9.00  Single  Q«y  (programmed) 

Palomar  Telecom,  I nc* 

300  Rmcrprbc  St  Suite  E 

(619)  746-7998 
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SRC-10 

REPEATER/LINK 

CONTROLLER 


£Mbl 


OTMF  muting 

intelligent  (O'er 

AuKlUary  outputs 

Easy  to  interlace 

Alarm  monitor  inpt/t 

Telemetry  response  lones 

Low  power  CMOS,  22ma  @  1£v 

OetaHerf  application  manual 

Programmable  COS  polarities 

Repealer  &  link  courtesy  tones 

Synthesized  link /remote  base  capability 

$149.00  *"££?* 

CREATIVE  CONTROL  PRODUCTS 

J  IBS  Stinting  AwflUI 

Grand  Junction,  CO  81504 

{303|  434-9403 
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VHF  UHF  MICROWAVE  PRODUCTS  FOR  ATV 
ATV  LINEAR  POWER  AMPLIFIERS  — 
PREAMPS— VIDEO  SAMPLER: 

P.A.  Bricks  on  PC.  Boards  $25  00  to  $  1 50.00 
Power  Amplifiers  2  meters  thru  1 .2  GHz  (23cm) 
Oulputs  1  5W  7W  20W  35W  60W  $55  \Q  $1  79 

ATV  Samplers  (video )  Use  with  video  monilor 
and  scope.  Uses  "N"  connectors.  Can  be 
used  thru  1  2GHz.  with  very  low  loss.  A  meter 
is  included  which  gives  a  relative  output  level. 
This  unit  beats  an  on  the  air  report.  Three  mod- 
els to  choose  from. 

$49  00  560.00  $6800 

PREAMPS  especially  designed  for  low  noise  and 

moderate  gam  144MHz  thru  2,4GHz. 
All  products  are  warranted.  See  oyr  flyer  by 
calling  or  writing  for  a  copy 
2  mtr.  PA  &  preamp  Kits  available  $25  to  St  15 
PA  outputs  up  to  €0  waits  with  Vs  watt  input. 
ATV  INTER^GITAL  FILTERS  439  25  910.25  OTHERS 


210  Ulica  Street 
(716)  692  5451  Tonawanda*  NY  14lS0 


and  no  latching/feedback  techniques,  may 
work  Tine  on  SSB.  but  invites  disaster  on 
CW.  Figure  3,  the  timing  diagram,  summa- 
rizes this  system's  operation. 

A  power-on- reset  is  provided  to  reset  the 
flip-flop  to  a  known  state  on  power-up. 
1N4004  diodes  are  placed  across  all  relay 
coils  for  transient  suppression. 

Construction 

If  you  don't  want  to  use  the  PC  board 
patterns,  you  can  construct  the  circuit  on  a 
0.  100-inch  grid  phenolic  prototype  board  us- 
ing wire- wrap  sockets  and  component  carrier 
adapter  plugs  for  passive  components.  Use 
short  connections  between  C4,  C5,  and  U5, 
however.  The  1N4004  diodes  connections 
across  each  relay  coil  should  also  be  kept 
short.  (Don't  forget  to  solder  one  across  your 
accessory  relay  coil). 


"It  is  advisable  to  test 
your  circuit  before 

wiring  in  your  preamp 
head/coax  relays. " 
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If  you  have  two  or  more  items  to  key  on 
transmit  (such  as  a  transvertcr  and  a  linear 
amplifier),  you  will  need  an  accessory  relay 
with  as  many  pairs  of  contacts  as  you  have 
items.  If  you  use  your  AUX  contacts  to  di- 
rectly key  your  only  accessory,  install  a  2.2k 
resistor  between  the  J6  tip  and  +  12V.  If 
your  transceiver  outputs  a  positive  voltage 
on  transmit,  feed  it  through  a  2.2k  resistor 
into  the  base  of  an  NPN  power  transistor  to 
switch  your  12V  accessory  relay,  wiring  it's 
collector  and  grounded  emitter  to  J6.  The 
relay  coil  connects  between  +  12V  and  the 
collector. 

The  chassis-mounted  mike  connectors  are 
mounted  on  the  aluminum  box  enclosure,  and 
are  wired  to  bypass  all  signals  except  PTT 
andCW  in/out. 

You  will  need  to  make  up  jumper  cables  to 
mate  with  your  transceiver's  connectors.  Be 
especially  certain  of  the  integrity  of  the  con- 
nection from  your  AUX  contacts  and  J6, 
since  this  provides  closed-loop  feedback  to 
the  sequencer.  Another  consideration  is  the 
connection  between  the  sequencer  and 
preamp/ relays.  I  have  tried  in  the  past  to  use 
the  main  feedline  shield  as  power  ground  to 
the  preamp,  with  a  single  wire  for  switched 
Vcc.  I  can  tell  you  from  experience  what 
happens  if  you  forget  to  turn  off  your 
GaAsFET  while  unscrewing  the  feedline 
connector  from  your  equipment,  The  induc- 
tive kickback,  having  no  path  to  bleed  off, 
blew  a  device.  The  diodes  absorb  the  tran- 
sient only  while  ground  is  connected.  Use  an 
unspliced  length  of  RG-58/59,  or  some  kind 
of  shielded  cable,  for  DC  power  to  save  your- 
self this  experience! 

Circuit  Chcck-Out 

It  is  advisable  to  test  your  circuit  before 


wiring  in  your  preamp  head/coax  relays. 
Connect  your  microphone  and  C W  key  to  the 
sequencer.  Make  no  connections  to  your 
transceiver  yet.  Obtain  three  LEDs  and  a  47 
|JF  capacitor.  Observing  polarity,  clip  lead 
the  47  (iF  capacitor  in  parallel  with  CL  Sol- 
der Ik  resistors  in  series  with  each  LED, 
Observing  polarity,  clip  lead  the  LED  indica- 
tors across  J5  switched  Vcc  and  ground,  J3 
PTT  out  and  +  12V,  and  between  J4  tip  and 
+  12V.  Clip  lead  the  J3  PTT  out  common 
point  to  ground.  Apply  12  volts.  The 
"preamp*1  LED  across  J  5  should  be  the  only 
one  on.  Place  S2  in  SSB  position.  As  you  key 
the  mike  PTT,  you  should  just  be  able  to 
perceive  the  "preamp*  *  LED  across  J5  extin- 
guish before  the  **PTT*  LED  across  J3 
comes  on.  When  you  unkey  the  mike,  the 
LED  across  J3  should  extinguish  just  before 
the  LED  across  J5  re-lights. 

Place  S2  in  the  CW  position  and  look  for 
the  same  results,  but  at  the  **CW  out"  LED 
across  J4.  Check  to  see  that  you  can  briefly 
light  the  J4  LED  with  a  "dah"  from  your 
key .  Finally ,  short  J6  tip  to  ground  with  a  clip 
lead.  The  LED  on  J 5  should  remain  off  as 
long  as  this  short  is  connected.  This  com- 
pletes the  checkout. 

Operation 

With  everything  in  place,  and  SI  to  preamp 
on  position,  S2  to  SSB.  when  power  is  ap~ 
plied  the  preamp  should  be  on.  When  you 
PTT  the  mike,  you  will  just  notice  the  receiv- 
er quiet  before  TX  comes  on.  When  you 
unkey,  TX  should  go  off  before  the  preamp 
comes  on.  Set  S2  to  CW,  Attempt  to  send  a 
dah.  The  first  dah  will  be  abbreviated  to  a  dit 
sound  on  your  rig's  sidetone  if  you  use  a 
kcycr  1 3-20  wpm.  This  is  normal,  a  result  of 
the  1 10  ms  delay.  You  will  have  to  get  accus- 
tomed to  sending  out  an  "extra"  abbreviated 
dah  at  the  start  of  each  CW  transmission. 
Alternatively,  you  can  also  flip  Si  to  bypass, 
start  transmitting,  and  flip  St  back  in  the 
middle  of  your  transmission.  This  manual 
bypass  switch  is  wired  so  that  the  end  of  cycle 
delay  is  always  present  to  protect  your 
device. 

Closing  Comments 

I  have  used  this  design  at  my  station  with  a 
2  meter  multimode  rig  and  a  kilowatt  amplifi- 
er for  years  with  great  success.  If  you  are 
tempted  to  decrease  the  delay  time,  be  aware 
that  the  average  relay  takes  between  5  and  10 
ms  to  close,  but  about  twice  as  long  to  release 
as  a  result  of  the  coil  diode  re-circulating 
current  back  into  the  collapsing  field.  The 
contacts  are  likely  to  have  bounce  for  several 
more  ms.  Other  things  to  consider  are  the 
switching  times  of  your  transceiver  and  ac- 
cessory relays.  Should  you  have  a  scope  to 
measure  and  add  these  times  up,  plus  a  rea* 
sonablc  safety  margin,  and  come  up  with  less 
than  100  ms,  you  could  then  decrease  CI  by  a 
corresponding  amount.  I  would  not  recom- 
mend it  otherwise. 


You  nuty  contact  Ronald  Klimas  WZ1  Vat  458 
Allentown  Rd. ,  Bristol  CT 06010. 
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The  PK-88  is  becoming  one  of  the  most 
widely  used  packet  controllers  in  the 

world.  In  some  areas,  it  is  outselling  its 
closest  competitor  by  10  to  1 ! 

With  the  built-in  18k  byte  maildrop, 
you  can  use  it  as  a  "mini-BBS"  in 
your  area,  and  even  automatically  forward 
and  reverse-forward  traffic  with  your  local 
PBBS.  Or.  just  use  it  as  a  packet  controller 
to  help  you  catch  that  rare  DX  on  your 
local  DX  packet  cluster. 

The  PK-88  can  be  used  with  a  dumb 
terminal  or  any  computer  with  an 

RS-232  port  and  a  communication  software 
program  (such  as  PC-Pakratt-88). 
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he  PCB-88  includes  all  the 
features  of  the  PK-88  (above), 
and  is  easily  installed  in  your  IBM  PC 
or  compatible  computer.  Even  if  your 
shack  is  short  on  space,  you  can  still 
have  the  best  packet  setup  available. 

In  addition  to  the  PK-88 's  features, 
_  the  PCB-88  also  includes  TAPR's 
stale  machine  DCD  circuit  and 
modem  disconnect  header  for  added 
performance  and  convenience. 

T'o  help  make  setup  and  operation 
a  breeze,  we've  included  AEA's 
powerful  yet  simple  PC-Pakratt-88 
software  and  an  AC-1  12  VDC  adapt- 
er (keeps  the  PCB-88  on  when  the 
computer  is  off  -  U.S.  models  only). 

The  PK-88  and  PCB-88  packet 
controllers  are  the  best  money 
can  buy,  and  that's  no  illusion! 


Advanced  Electronic  Applications,  Inc. 

P.O  Box  C2 160 /Lynn wood,  WA  98036 

Customer  Service  (206)775-7373  •  Upgrade  Hot  line  (206)774-1722 

Catalog  Request  line  (800)432-8873  •  CompuServe  User  ID  76702,1013 
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Number  5  on  your  Feedback  card 


Simple  Pulsed 
Crystal  Signal  Source 

Find  the  right  frequency. 


by  Leslie  K.  Bartoloth  KA1MJP 


F1  irst,  a  confession. 
Vd  rather  build 
than  operate.  Once  I 
finish  a  project*  I  "II  use 
it  on  the  air  for  a  few 
days,  then  I'll  start  on 
the  next  project. 

I  build  and  operate  a 
lot  of  very  simple  rigs. 
My  receivers  arc  usual- 
ly direct  conversion  (or 
regenerative!),  and  I 
sometimes  have  a  hard 
time  just  finding  the 
ham  bands,  let  alone 
staying  inside  thern.  When  I'm  using  a  crystal 
controlled  transmitter  this  isn't  a  problem, 
but  I  sometimes  use  simple  VFO  controlled 
rigs  (like  a  Heath  HW-7  or  a  home-brew 
transceiver)  with  inadequate  dial  calibration, 
With  these  transceivers,  it's  nice  to  have  a 
crystal  controlled  spotting  oscillator,  like  the 
one  in  Photo  A.  I  just  pop  a  crystal  into  the 
'chirper*    and  dial  my  receiver  until  J  find 
the  beeping  signal  source-  Then  I  know  I'm 
right  where  I  want  to  be. 

You  can  use  this  pulsed  crystal  oscillator  to 
find  the  right  frequency  on  a  simple  receiver, 
stay  inside  the  band  with  an  uncalibrated 
VFO  transceiver,  or  to  peak  RF  filters. 

The  "chirping"  of  this  oscillator  makes  it 
easy  to  find  in  my  receiver,  even  on  a  crowd- 
ed ham  band  full  of  heterodynes.  It  also  has  a 
continuous-on  mode  so  it  can  be  used  as  a 
weak-signal  source  for  peaking  receiver  pre- 
selectors and  RF  filters. 

Circuit  Description 

See  the  schematic  for  the  crystal  chirper. 
The  circuit  couldn't  be  much  simpler;  its 
heart  is  a  JFET  crystal  oscillator.  Transistor 
Ql  switches  the  power  supply  to  the  oscilla- 
tor. When  Q I  is  on,  the  oscillator  runs.  Crys- 
tal Y\  sets  the  oscillator  frequency;  this  can 
be  just  about  any  crystal  from  1  MHz  up 
through  30  Mto, 

Switch  S 1  provides  a  high  at  the  base  of  Ql , 
switching  it  on  and  causing  the  oscillator  to 
run  continuously.  I  use  this  mode  when  Vm 
optimizing  filters.  Switch  S2  (a  momentary 
pushbutton)  applies  power  toUKa  SSS  timer 
1C  connected  as  an  astable  multivibrator.  The 
555  runs  at  about  five  pulses  per  second, 
switching  Ql  (and  the  crystal  oscillator)  on 

14    73  Amateur  Radio  Today  •  March,  1992 


nr 


Photo  A.   Ilus  pulsed  crystal  signal  source  can  help  you  find  the  right  frequency  in  a 
crowded  ham  band.  The  author's  prototype  was  built  using  the  "ugly  construction' 
technique,  however  a  PC  board  pattern  is  available  (see  Figures  2  and  3^ 

and  off  five  times  per  second.  1  use  the  pulse 
mode  when  1  use  the  oscillator  as  a  spotter 
with  my  simple  QRP  rigs.  It  can  be  hard  to 
stay  in  band  with  an  uncalibrated  transceiver, 
but  once  I  spot  the  beeping  oscillator,  I  know 

1  can  tune  a  bit  to  one  side  or  the  other  and  still 
be  legal . 

Because  the  RF  oscillator  does  not  run  un- 
less Qi  is  switched  on,  and  the  555  does  not 
run  unless  power  is  applied  through  S2,  the 
chirper  draws  no  current  when  it  is  not  in  use. 
An  ON/OFF  switch  is  unnecessary,  and  a 
single  9-volt  battery  lasts  a  long  time 

Construction 

Almost  any  construction  technique  will 
work  with  the  chirper,  1  prefer  "ugly 
construction/"  with  all  the  components 
mounted  up  on  one  side  of  a  scrap  of  PC 
board  (as  shown  in  Photo  A).  You  could 
also  use  a  Radio  Shack  prototyping  board,  or 
use  the  printed  circuit  board  layouts  in  Figure 

2  and  3 . 
I  built  the  prototype  inside  a  printed-circuit 

board  enclosure ,  but  shielding  is  not  critical. 
In  fact,  you  don't  really  want  to  shield  this 
project!  It's  a  signal  source,  after  ail,  and  you 
want  the  signal  to  get  out  and  into  your  re- 
ceiver. I  built  an  earlier  version  inside  a  glass 
jar,  and  it  worked  great,  even  without  the 
wire  "antenna"  shown  on  the  prototype  in 
Photo  A, 

I  used  crystal  sockets  for  both  FT243  and 
HC6  crystals  in  my  prototype.  I've  had  very 
good  luck  with  crystals  from  CW  Crystals ,  in 
Marshfield,  Missouri,  If  you  use  these  crys- 
tals, you'll  only  need  an  FT243  socket.  You 
can  also  use  alligator  clips  as  a  * 'socket"  if 
you  keep  the  leads  short. 


Parts  Substitution 

The  parts  shown  in 

the  schematic  are  sim- 
ply the  parts  I  used  in 
my  prototype,  A  wide 
range  of  parts  values 
and  types  can  be  substi- 
tuted for  them,  Ql  can 
bea2N3904,  2N2222, 
or  2N4401   (or  just 
about  any  other  "ge- 
neric" NPN  transis- 
tor). Q2  can  be  a 
2N5484  or  2N4416  in- 
stead of  the  MPF102  shown.  Ul  can  be  a 
plain- vanilla  555  (it  may  have  numbers  like 
NE555  or  LM555,  but  it's  the  same  part 
either  way),  or  you  can  use  the  CMOS  7555 
for  even  lower  power  consumption.  At  the 
low  duty  cycle  of  the  chirper,  you  don't  really 
need  the  more  expensive  CMOS  part, 

Any  small-signal  diodes  will  work  as  re- 
placements for  the  1N914s*  IN4148s  are  a 
good  choice,  and  again,  the  generic  Radio 
Shack  parts  will  work  here.  The  bypass  ca- 
pacitors (the  0.01  jiF  caps  connected  from  the 
emitter  of  Ql  and  the  junction  of  the  two 

Continued  on  page  SO 


Parts  List 

Q1 

2N3904  transistor 

Q2 

MPF102FET 

U1 

NE555  timer  1C 

R1 

1k  resistor 

R2 

3.3k 

R3fR5,R6 

10k 

R4 

100k 

C1,C2 

0.01  uF  capacitor 

C3 

10pF  electrolytic 

04,05 

100  pF 

SW1 

SPST  switch 

SW2 

momentary  contact  switch 

(normally  open) 

RFC1 

10  pHRF  choke 

XTAL 

see  text 

D1,D2 

1 N9 1 4  diode 

LED1 

red  LED 

A  blank  PC  board  is  available  for  $4  + 

$1,50  shipping  per  order  from  FAR  Cir- 

cuits. 18N640  Field  Court,  Dundee  IL 

601 1 8, 

HF  Equipment  Regular  SAL£ 

IC-78T  fcvr/ps/tuner/scope-Spera/  $6395.00  4999 


BlSt I 5 0 


rv  "w  "?n 


py  ©  o 


iff      1)::: 


IC-765  Xcvr/ps/keyer/tuner  •  JJ3ec/a/..-2800-00  2299 


1C-7S1A  9-bandxcvr/.l-30  MHz  rx...  $1440,00  1199 

PS-35  Internal  power  supply 22SG0  20995 

FL-63A  250  Hz  CW filter  [1st  IF) „  59.00 

FL-52ft  500  Hz  CW  filter  (2nd  IF) ,  115.00 

FU53A  250  H;  CW  filter  (2nd  IF) 115,00 

FL-70  2.8  kHz  wide  SSB  filter •< 59.00 

IC-735  HFKCvr/SWrcvr/mic ...„  1064.00  89995 

PS-55  External  power  supply 228.00  209M 

AM 50  Automatic  antenna  tuner 446.67  399** 

FL  32A  500  Hz  CW  filter 69.00 

EX-243  Electronic  toeyer  unit  <♦,„„ 64.50 

UT-30  Tone  encoder .„„.  18,50 


IC-725  HF  xcvr/SW  rcvr/mrc ..  $893.00 

AH-3  Automatic  antenna  tuner........  488  33 

IC-726  10-bandxcvrwffim 1283.00 

HF  Accessories:  Regular 

IC-2KL  HF  solid  state  amp  w/ps $2079.00 

IC4KL  HF  1  kw  amp  w/ps  •  Special..  7275.00 

EX-627  Automatic  antenna  selector . 31467 

PS-15  20A  external  power  supply .183.00 

PS-30  Systems  p/s  w/cofdT  6  pin  plug  363.00 

SP-3  External  speaker ..65.00 

SP-7  Small  external  speaker... ~.  51.99 

GR-64  High  stab,  ret  xtal;  751A  etc  ^  79.00 

SM-6  Desk  microphone.- 47.93 

SM-8  Desk  mic;  two  cables,  scan 89.00 

AT-500  5O0w  9  band  auto  ant  tuner  „„.  589.00 

AH*2  8-band  tuner  w/mount  &  whip...,.  780.00 


749" 
449" 
1085 

SALE 
1719 

5799 

279s5 

169* 
329* 


539* 

689* 


Accessories  for  IC-781/7B5/765/72B/725  •  CALL 


VISA 


*g& 


ICOM 


*  Large  Stocks 

*  Fast  Service 

*  Top  Trades 


VHF/UHF  Base  Transceivers 
1C-275H  100w2mFM/SSB/CW.„„. 

IW75H  100w440FM/SSB/CW 

IC-575A  25w  6/10m  xcvr/ps 

IC-575H  25wl00w6/10mxcvr 


-  - 


Regular  SALE 
1455.00  1215 

1665.00  1399 
1455.00  1199 
.1564.00  1329 


IC-1275A  lOw  1.2GHz  FWSSB/CW 192100  1599 


VHF/UHF  FM  Transceivers        Regular  SALE 

IC-229A  25w2mFM/TTPmic $392.00  32995 

IC-229H  50w  2m  FM/TTP  mic 425.00  35935 

IC-38A  25w  220  MHz  FM  or 409.00  349iS 

IC-449A  35w  440FM  xcvrm-p 473.00  393* 

IC-1201  lOw  L2GH2  fWSSB/CW .,.831.00  719" 

Dual  band  FM  Transceivers      Regular  SALE 
IC-2410A  25w  2m/440  FM/TTP  mic .— $889.00  749* 
IC-2410H  45w2m/35w440FM/nPmic  932.00  7BSB 
IC-3220A  25w2m/440FMmPmic .......  685.00  579* 

IC-322DH  45w  2m/  35w  440  FWTTP  mic  727.00  599* 

IC-2S0OA  35w440/10wL2GHzFM 1039.00  869s 

Multi-band  FM  Transceiver        Regular  SALE 
IC-90T  50w2m/35w  44QMH;  \U  or  $1039,00  869* 


00  359* 
00  279* 

00  329* 
00  54995 
00  3299S 
00  50995 
00  319* 

00  1999 
00  2159 
00  349* 
00  869* 


UX-R91A  Broad  band  receiver  unit 405 

UX-19A10w  10m  unit 311 

UX-59A  10w6m  unit.., 363 

UX^S92A  2m  SSB/CW  module 623 

UX-39A  25w  220MHz  unit  .,„. 363 

UX-129A  lOw  L2GHz  unit. .„+571 

UX-49A  440MHz  module  for  IC-900 363 

IC-970A  25w2m/430MHzxcvr/ps..„^..  2409 

1C-970H  45w2m/430  MHz  transceiver .  2567 

UX-R96  50-905  MHz  receive  unit.,„„„  405 

UX-97  1.2GHz  band  unit 1039 

VHF/UHF  Mobile  Antenna  Regular  SALE 

AH-32  2m/440  Dual  Band  mobile  ant $39  00 

Larsen  P0-K  Roof  mount 23.00 

Larsen  PO-MM  Magnetic  mount 28,75 

V H F/U HF  Repeaters  Regular  SALE 

RP-1520  2m  25w  repeater $231900  1949 

RP-2210  220MHz  25w  repeater 1715,00  1449 

RP-4020  440MHz  25w  repeater. .....2392,00  1999 

RP-4Q20/50W  440MHz  50w  repeater.  ...2599,00  2189 

We  stock  the  entire  ICOM  line,  but  due  to  space 
limitations  some  items  are  not  listed  in  this  ad, 


Handheids  Regular  SALE 

IG-ZAT  1.5w  2m  HI/TIP  ~..S247.00  2MP 

IC-02AT/High  Power  2m ....  333.00  289K 
IC-03AT  2.5w  220  H17TTP  ....319.00  263* 

IC-2SA  2m  H7  ,345.00  2B9* 

IC-2SAT  2m/TTP™. 372,00  319* 

IC-2SRA  2m/25-905MHz  n  600.00  509» 
IC-24AT  2m/44flMHz/TTP,.., 49200  419* 

IC-3SAT  220MHz  KT/TTP 351.00  299H 

IC-4SAT  440MHz  HT/TTP 351.00  299* 

IC-4SRA  44QMHz/25-905ra  600.00  509* 

IC-2GAT  2mHTm? 372.00  31995 

IC-4GAT  440MHz/TTP 372.00  31 8W 

IC-12GAT  I.ZGBz/TTP 381.00  32995 

JC-W2A  2m/440HT 627.00  529M 

Aircraft  band  handheids  Regular  SALE 

A-2  5W  PEP  synth  aircraft  BT 525.00  479» 

A-20  aircraft  HT  w/VOR  •  Closeout     625.00  49iB 
A-Z1  Navicom  Plus  Aircraft  HT, 660.00  593* 

For  info/prices  on  HT  accessories  *  CALL 


Shortwave  Receivers  Regular  SALE 

R-1  100kHz-L3GHzAM/FMhandheld.$G24.00  539* 

R-71A  100kHz-30MHzrcvr 1019.00  869* 

RC-11  Infrared  remote  controller 7099 

FL-32A  500  Hz  CW  fitter , 69.00 

FL-63A  250  Hz  CW  filter  (1st  IF) 59.00 

FL-44A  SSB  filter  (2nd  IF) „„  178.00  169* 

EX-257  FM  unit _ — 4900 

EX-31Q  Voice  synthesizer„__„,.  59.00 
CR-84  High  stablity  oscillator  xtal 79.00 

R-72  30kHz-30MHz  SW  receiver 972.00  829* 

Accessories  for 

R-1/R-72/R-1O0/R-900O 

CALL 


R-100  lOOkHz-1 .856GHz  AM/FM,  lZvdc  707.00  59995 

R-7D0D  25MHz-2GHz  receiver 1221.00  1029 

RC-12  Infrared  remote  controller 70.99 

EX-310  Voice  synthesizer „  59  00 

TV-R7000  ATV  unit „  139.00  134* 

SP-3  External  speaker „. 65.00 

CK-70  (EX-299)  12V  DC  option 12.99 

MB-12  Mobile  mount 25.99 

R-9Q0O  l«ftfe-2GHzall  mode  rec    $5677.00  4699 
All  Prices  are  subject  to  change  without  notice. 


i®  Over  35  Years  in  Amateur  Radio 

HOURS  •  Mon-Fri  9-5:30;  Sat  9-3 


(g)  Orders/Trades  •Call  Toll  Free 


Order  Toll  Free:  1-800-558-0411         FAX:  (414)  358-3337 

AMATEUR  ELECTRONIC  SUPPLY- 

5710  W.  Good  Hope  Road;  Milwaukee,  Wl  53223  •  Phone  (414)  358-0333 


AES    BRANCH  STORES 


A  CO       DDAMPLI    CTrtDCC  ASSOCtBte  StOfe 


**^*»      WfWMWi  j  ^  ■  wi  ii_%-p  CHICAGO.  Illinois  ED53G 

WICKLIFFE.  Ohio4409Z    ORLANDO,  Fla.  32803   CLEARWATER,  Fla.  34625  LAS  VEGAS,  Nev.  891  AG  ERJCKSON  COMMUNICATIONS 

28340  Eyelid  Avenue       621  Caimnonwealth  Ave.           1838  Drew  Street  1072  N.  fiancho  Drive              5456  H.  Milwaukee  Avenue 

Phone  {21 6) 588-7388        Phone (407) S94-3238         Phone (81 3) 461-4267  Phone  (702) 647-311 4                Phone  (312)  631-51 81 

1-800-321-3594     1-800-327-1917      No  Toll  Free  Line  1-800-634-6227           1^800-621-5802 


Today's  No-Tune 
Muttiband  Antenna 

No  pruning  \.i  lunin.i.  N*  fcnobi  K*  rwiiL 

TNT  tt  Nt-Tune  *n  £0  c*\  4CL  *&  17.  11  10.  TNT/2  i»  N<wune  *n 

40,  2i\  I  a  Worit  eihei  b«Ji  w7  ninef.  DX  &G*in  r»«  w/  frciiu«cv 


Ready  to  Uu 
ladudci  ls^bnon 
NEbd  £  £*  ft  RO*x 

■.www  *>f  rhe  clituic 
off-tenter  fit  J  wfadbm, 

■3c*  50062S.  Prove.  UT  MwE 


KlAlL-PriKit 


No  'Iwpt  or  ftttUioft 
tmuLateil  to  3000  V 
Riff  J  5C0  Wira 


mtjbm     fi<  it.  ioSs 

to2  *3m 


PAH 


*■■ 


-ST 

800-926-7373 


/" 


CIRCLE  1 35  ON  READER  SERVICE  CARD 


MAKE  CIRCUIT  BOARDS 
THE  NEW,  EASY  WAY 


WITH  TEC-200  FILM 

JUST  3  EASY  STEPS: 

Copy  circuit  pattern  on  TEC-200  film 
using  any  plain  paper  copier 
Iron  film  on  to  copper  clad  board 
Peel  off  film  and  etch 

convenient,  8-  *  11  size 
With  Complete  Instructions 

SA  TfSFACTtOM  GUARANTEED 
5  Sheets  for  *3. 95  10  Sheets  only  $5.95 
odd  3  1 ,50  postage  tiY  Res.  Add  safes  o* 

The  MEADOWLAKE  Corp. 

Dept.  S,  P.O.  Box  497 
Northporl.  New  York  I  1  768 


1991  CALL  DIRECTORY 

(On  Microfiche) 
Call  Directory  

iNdlMo  Iii\J"a  ■  i   i   ■  ■  . ,  »  ■ 

Geographic  Index 

All  three  —  $25 
Shipping  per  order  $3 

PUBLISHING 

Mineral,  Virginia  23117 

894-5777         800:  2825628 

CWCU  7  ON  READER  SERVICE  CARD 


Say  You  Saw 
It  in  73! 


MAKE  LEARNING  FUN 

with  the  CODEKEY  1000 
Code  Practice  Oscillator 

—Compact  and  Easy  to  carry 
—Operates  on  9V  battery 

included 
—Adjuslable  Volume 
—Durable  Metal  Case 
—Variable  Skietone 

$19  *      TO  ORDER 
V        '  —  CALL— 

(718)983-1416 

P.O.  Box  131646 
STATEN  ISLAND 
NT.  10313-0006 


Mentors 

pq  it*. 


IS  MOMT  H'S  GOODtE  FPOM  THE  CANDY  STORE 
YAESU 
FT  1000 
UNDER  $2850,00 

V*M»  t*y  «i*  i    U'<4.  £fc  All  L  T  C 

HUSLER       5BTV      UNDER  J  106.90 

Ower903J  Har-  nerr^  it  StKK  ^ll  Prices  Cash  FC8  >r>r«nlDF> 

MM  Spfiqafc  in  HAM-ADS  Locfcifig  to*  Sornath-hg  ml  LrtKrtf* 

Caftorttftit 

ROSS  DISTHffiljTtNG  COMPANY 
TB  5  Slat*  Str#tl.  Preston  Id  S32&3  -  Telephone-  (ZWi  852 '0830 
Houfi  Tue.-Frl.  3-6-9-?  Mondays  Cta»d  Sal  A  Sufi 


CIRCLE  254  ON  READER  SERVICE  CARD 


X-BAND  TRANSMITTER 

Miniature  {2 A  x  3W  x 
1  \)  GaAs  microstrip 

^transmitter  pro- 
vides 10  dBm  cantered  at  10.525  GHz. 
Integrated  microstrip  patch  antenna  elimi- 
nates the  need  for  an  external  antenna. 
Advanced  matching  techniques  secured 
good  temperature  stability  with  low  frequency 
pulling.  Great  for  long-range  testing  of  radar 
detectors,  calibration  of  radar  receiving 
equipment  and  point-to-point  communica- 
tion links. 


Compile  Assembled  System 
Pans  &  Instruction  Kit . 


■  bl    !...-_---_.,„,,,, 


S39J0 
n..i..  $29.00 


Pius  $2,00  Shipping  and  Handling 


INN0TEK  Inc 


P.O,  Box  80096.  Fort  Wayne,  IN  46896 
(219)489*1711 

Visa  -  MasterCard  •  Check  ■  Money  Order  *  COD 
Money-Back  Guarantee 


CIRCLE  241  ON  READER  SERVICE  CARD 


CIRCLE  293  ON  READER  SERVICE  CARD 


Sell  YOUR  used  gear 

in  73  Classifieds,  .  , 

Call  Sue  Colbert, 


PC  GOES/WEFAX  3.0  $250 


PC  GOES  WE  FAX  3  0  ts  a  protes&onat  tax  reception  sys- 
tem far  the  IBM  PC  it  includes  an  AM.FM  ie-rioOutetor 
software  cassette  tutorial  and  325  page  manaul  Check 
tr>5  parttaf  hst  of  our  advanced  features 


Res  up  lo  1260x600x256 

Unattended  Operation 
Cofonzabon 
Zoom,  Pan,  Rotation 
Contrast  Control 
Tuning  Oscilloscope 
Photornetry/Hstograms 


APT  Lat'Lon  Grids 
OttfaJ  Predotion 
Frame  Looping 
PCX  &  QF  Export 
Grayscale  Pnntng 
Infrared  Analysis 
variable  IOC  £  LP  M 


PC  HF  FACSIMILE  5.0  S99 


PC  HF  Facsimile  5  0  s  a  complete  shortwave  FSK  fax 
system  tor  the  IBM  PC  «  includes  an  FSK  Derroduarar 
software.  250  page  manual  a~d  tutonal  cassette  Call  or 
write  for  a  complete  catalog  of  products 


Software  Systems  Consulting 

615  S-  El  Camino  Real,  San  Clemente,  CA  92672 
Tel :  (7 1 4)498-  5784  Fax :  (7 1 4)498-0568 


CIRCLE  250  OH  HEADER  SERVICE  CAflD 


ICOM  BATTERY  INSERTS 


BP-3 
BP5 
BP-7 
BP8 


8.4v 
10.8v 
13.2v 

8.4v 


270m  ah 

500  m  ah 
500m  ah 
800m  ah 


S  15.00 
$2100 
$23.00 

$31,00 


KENWOOD  BATTERY  INSERTS 


PB-21 
PB-21H 
PB24  Tabs 
PB-25/26 


72v 

200mah 

7.2v 

6O0mah 

9.6v 

600mah 

8.4v 

500mah 

YAESU  BATTERY  INSERTS 


FNB-4/4A 

FNB-10 

FNB-17 


12v 
7.2v 
7.2v 


SOOtnafi 

600m  ah 
600m  ah 


$12.00 
$15,00 
$15.00 
$16  00 


$27  50 
$15,00 
$16  00 


MORE  BATTERY  INSERTS 


Tempo  §21415  Late 

500m  ah 

S21.00 

San  Tec  #1420144  Tabs 

600mah 

$22.00 

Azden  300  Tabs 

600mah 

$15.00 

Bearcat 

600m  ah 

$20.00 

Regency  MT1000  Tabs 

600mah 

$1500 

YAESU  COMPLETE  PACKS 

FNB-2 

io.av 

500m  an 

$1900 

FNB-10 

7,2v 

600m  ah 

$34.00 

FNB-11 

12,0v 

600  m  ah 

$52.00 

FNB-12 

12,0v 

500mah 

$45.00 

FNB-12S 

12  0v 

600mah 

S48.00 

FNB-14 

7.2v 

lOOOmah 

S4800 

FNB^14S 

72v 

I400mah 

$59.00 

FNB17 

7,2v 

600m  ah 

$35.00 

ICOM  PACKS  2/4  SAT  +  24AT 


8P-83S 

BP-84 

BP-S5S 


7,2v 

12v 


750mah 

1000mah 

SDOmah 


$3600 
$50  00 
$60.00 


"Add  $3.00  Shipping         FREE  Catalogue 

VISA         MasterCard 


TNR  The  Battery  Store 

279  Douglas  Ave.,  Suite  1 1 1 2 

AJtamonte  Springs,  FL  32714 

1-800*346-0601 


SHORTY  ALL-BANDER 


THE  PERFECT  MATCH  FOR 

ANTENNA  TUNERS  WITH 

A   BALANCED  OUTPUT 


-:[(H 


ONLY  70  FOOT 
LONG  OVERALL 


*  Co-rtiplGLely  fadary  a^EemtjlPd  r(»[30y  lo  usti 

■  $mg||  lighi*eighi  ivealh^pfoot.  seated  siteiiEners  wih  ^lainlmiH  t\«at 
eyelels 

«    H  e  avy  1 J  [7,122  y  gaugs  srr AndwT  copps*  anlCrtrw  wire  10  HiFVi  vo  I  hOM 

severe  slnrms 
»    Center  led  *il  h  1 W  "eei  Grl  '0w  k)fis  45Q  ohm  balantfld  I  rHnsmiMion  lino 

■  Ifn  tildes  cancer  rnsutalar  vmrh  an  fjy&  -lOD*  'Or  cenler  suppnri 

■  includes  curiam  mgldect  m&uiidlors  molded  aP  iDpqtifHUv  mcicngi  m\f\ 
high  rJielecfnc  5UB*(Ii«  ana!  BiCtfHenl  weal  her  ntjiMy 

>    CcrrpM*  iflSUMuon  ms^ruchons  inducted 

i    Overall  lflr.gi  h  70  lea  I  less  <a  hen  w eclpfl  J4  an  irtypried  wp*  or  iiapct 

*  Handles  2  k*  PEP  L  covers.  1M  rhrouflh  10  merers 

*  May  be  Irimrned  To  Pi1  small  cUy  IqIs 

Only  $39.95  ppd 

Trw  *L1  &ANGER  DJFDLf.  flll-bsnd  OautHel  type  a-r*n-a  ts  l^illy  «Mfmtll- 
€ti  averali  lpngl*i  1  35  leei  -mif   ■&}  'ee4  450  OMM  'evdline 

Only  S29.95  ppd 

G5RV  ANTENNA 


The  CSflV  yyt TIBASOEH  z'.*Bnn*  «  rtic«^nt  «i  g^tf  &  fr.JO 
MH^i  10?  tocn  dw?E  Or-  I  8  Ufftl  ne  antenna  mar  0*  u*eC  «  a  W* 
4i3P*rYfaEanlvvi««i«nuseiJwfltAMift'«^Oa!rjr^  Tfve 

twepef  comcpnatior  t#  a  TE2  iov  flaC-«Dp  anit  31  «h(  c«  300  o*v-»  HW 
fwf««ad  *arrfHHH4n  f±*MJ*Lvi±r*KiwcM  OgHtttw  «fn«|«ur  t»nA 
**■»  W  iNau^H  Tfl  nele*5  w*t  dtft^  tn  amrfftnt  thew*  i  hq  iom  n 
i'  #jm  ane  cote  Th#  i«noeiW-<je  prescrn  *  jtae  eoJ  of  inc  J00  S"*wn  «W 

leet  of  RGCK  iwrt  lo*r>  cehu  *  TTf— Tl  m  ■ml  tt  T|  umirtfio  n»j,  tpi 
-f  sia*aM»   feantfea  2  "-"A  ff  P  arm  i-i,  &*  .jyrf  w  i 

MODEL       BANDS   LENGTH 

-15^*18       - .  -;     1Q? 

'TT»q?et     ^st*ated 
G5i»V  ■30-10  IOS 

■feat  or  eaftHBL  irtti  31    'HI 

csnvjft  *o-'o         5^ 


PRICE 
S49  95  P*u 


S3*  95  p#« 

S2S  95  P^C 


fna  itrrr  or  cawe   •t-Tt'  26  oai  ie#c  --ei 
AT  YOUR  DEALER    IF  NOT    ORDER  DIRECT 


VGE 


VAN  GOROEN  ENGINEERING 

BOX  2T3te  S   EUCL*D  QHtO-1^31 

PHONE  E2ttiH  48T  G590  FAX  i?1&j  4ftl  M» 


CIRCLE  G2  ON  READER  SERVICE  CARD 


Feedback 


In  our  continuing  effort  to  present  the  best 
in  amateur  radio  features  and  columns,  we 
recognize  the  need  to  go  directly  to  the 
source— you,  the  reader.  Articles  and 
columns  are  assigned  feedback  numbers, 
which  appear  on  each  article/column  and 
are  also  listed  here.  These  numbers  corre- 
spond to  those  on  the  feedback  card  oppo- 
site this  page,  On  the  card,  please  check 
the  box  which  honestly  represents  your 
opinion  of  each  article  or  column. 

Do  we  really  read  the  feedback  cards? 
You  bet!  The  results  are  tabulated  each 
month,  and  the  editors  take  a  good,  hard 
look  at  what  you  do  and  don't  like.  To  show 
our  appreciation,  we  draw  one  feedback 
card  each  month  and  award  the  lucky  win- 
ner a  free  one*year  subscription  (or  exten- 
sion) to  73. 

To  save  on  postage,  why  not  fill  out  the 
Product  Report  card  and  the  Feedback 
card  and  put  them  in  an  envelope?  Toss  in 
a  damning  or  praising  letter  to  the  editor 
while  you're  at  it.  You  can  also  enter  your 
QSL  in  our  QSL  of  the_Month  contest.  All 
for  the  low,  low  price  of  29  cents! 

Feedback*    Title 

1  Letters 

2  Never  Say  Die 

3  QRX 

4  Build  a  GaAsFET 

5  Simple  Pulsed  Crystal  Signal 
Source 

6  DigiMaxDI 200  Frequency 
Counter 

7  An  ATV  Downconverter  with  a 
Difference 

8  UsingRS-12 

9  The  J  PS  NF-60  DSP  Notch  Filter 

10  Circuits 

1 1  New  Products 

12  TheLappaek 

13  ATV 

14  Hams  with  Class 

15  A  Remote  Field  Strength  Meter 

16  73  International 

17  Updates 

18  AskKaboom 

19  Homing  In 

20  QRP 

21  RTTYLoop 

22  Hamsats 

23  Ham  Help 

24  Barter  fnT  Buy 

25  Above  and  Beyond 

26  Dealer  Directory 

27  Random  Output 

28  Propagation 

29  Special  Events 

30  40/80  Meter  Wave  Ryder 


RC-1000  REPEATER  CONTROL 


•  Aulopatch  •  Paicti  Re-encode  Dialing 

» Reverse  Patch  •  User  Programmable  CWID 

&  Codes  *  Intelligent  CWID  ■  Remote  Base 

■  3  Auxiliary  Outputs  •  Complete  Interface 

•  Control  Rcvr  Input  •  Programmable 

Taitbeeps  •  DTMF  Decoder  w/muting 


*  ll  ;  ■ '  - 


Also  -  RIM  00:  basic  repeater  control 

w/Remote  Base  •  User  Programmable  w/DTMF 


42  Page  Manual  w/Schematics 

RG-1000  Wired  &  Tested 

Optional  Enclosure 


$239.95 
$59.95 


Micro  Computer  Concepts 

7Q69-GZ  Taylorsville  Road  •  Dayton,  OH  45424 


513-233-9675 


CIRCLE  160  ON  READER  SERVICE  CARD 


48  HOUR 
SHIPPING 


ELENCO  &  HITACHI  PRODUCTS 
AT  DISCOUNT  PRICES 


IO  ORDER 
CAUTOilFRSE 

1-300-292-7711 


Hitachi  RSO  Series 

iPlp;<0*»  H**I-Oif«  D*jrt*l  Storage  'O  n  9am  i  mi  1 1 ) 


VC-6023 
VC-302* 
VC-6025 
VC-60*5 
VC^i4S 


EOUHz,  ZCUS/l 
SOWN*  20M&I 

50MH;.  SOWS'* 


100MHz,  100MS/B~ 


It  .595 

*I,99S 

_  S2,1ftS 

S£F99S 

$4,495 

R50's  Pvtti  Hracri  Imqi^ra  rod  iticxh  twngrq.  ynn 
n(niQ(>,  smooir.ng,  niarpoialion,  crfrNWfrinQ.  cursor 
vifc4?ufement5.  Thssfl  acppi^  ciMiblu  w\Qtm  accurate, 
•iirr^jhBr  on&ervaliDn  at  CDmpliJi  wqwifltircinit.  In  ;iddil  on  1d 
4uch  lunctws  bs  nanJuuyy  mm  a  pUnllm  Interface  end 
*(werorm  tran&ler  via  lt*»  HS'JIDFC  mlirface  Enjoy  Ihe 
camtc:  al  aratop  And  tht  powmr  Id  UiQlim 

25MHz  Elenco  Oscilloscope 

$349 

S-1325 
•Peatlfepei 

■  tmV  Sensrtwity 
»fi*CHT 

•TV  Sync 
*(?]  1  x.  1 0*  Probas  inefcxfed 


SPECIAL  BUY 

V-212  -  20MHz  Scope    $425 


Hitachi  Portable  Scopes 

DC  to  AQMJHz.  i-CtKannel,  DC  trtfsel  June 
lion.  Alternate  magnifier  function 

v  525    CRT  Readout,  Cursor  Meaa     5995 

V  523  ■  Deleyed  Sweep *975 

Basic  Modef .  $S7& 

_  iT75 
_*OB5 
_  4025 


HITACHI  COMPACT  5EWE5  SCOPfS 

T~ft»  mj  otvuh  mwtw  m*  Ot^vtt  »**  h  CUT 

iiibiiii  i  rimirnnMiHiminMfy  Timnrnntmin  fn 

OumVf  Or   IV-lMS),  S««fen  JuMKVV  OiUjid 
limp  wd  Tivw  Lott  u»ng  ■  fr-*K*  C*TT  You  aunt  ft** 

v-bso  -  eowkz.  Dual  Trace 

V-B65A-  60MH?,  DT,  w/Cufaor 


V-522 
V-422 
V-223 
V222 


ZQMHf  delayed  sweep 

WMHtdftHwe 


_  S1.U9 
_  $1 ,345 

V-1QGQ  -  100MH]!r  Dual  TfiM ,  $1 ,395 

V-106&A  -  1 0CWHi,  0TP  wftuftot S1 ,6*9 

V-10Q5  -  IQONtHi,  OT,  wfcuriar S1FS95 

V-1100A-  100MK*.  Quid  Trace $2h195 

V-1150  -  150MH2,  Ojnd  Trace £2r695 


PRICE  BREAKTHRU 


20MH1  DtoftoJ  54  woe*  OtcfUoscop* 

«  Htmwiu&qm*  Sox* 

•  ?K  wnu  p**  mfw:  Rwner>  PS203 

^t*ftii*T*vK  $795 


3fWf7i*il 


lx*  IOk 


Elenco  40MHz  Dual  Trace 

SOMHt        w^^'^ 

S-T340 

•  H4JfH  fcinwiance  F  CRT 

•  tftiVT Bilf 

*  *iOKVAcmirdoi:VofeKge 

•  l7n$F&$eTim 

•  Ineiudw  [2>  lit,  IDi  Probes 

i a  utfnr  Iterr  aa»awi  -  t"  "   to  aft Ht^h 


B  +  K 

TEST  EQUIPMENT 
All  Models  Available 

Call  for  special  price 


Oigrfoi  Capoc#onc«  M»i#f 

CH-iSiOa 

$58.95 

•>  :Ul'rjn-. 

ipl?C.0«wVl 
5%  lutic  aeqr 
Z*g  eotilrri  w,1  Cil* 
Qig  1  *  Otoptey 


CMgicil  ICft  Meter 
LC  -iMi 

$125 

Cats  tmti-200H 
Capa   1pl-2Mul 


il2! 


8lg  1 "  Diapiay 


Mu*Hma#»f  w*fi 
CcfJocrfoTKce  a 
I  f  ansitfof  T«atof 

S55   C*HS006 

Hub  Vfllfti.  OftAi 
Cuiraii,  CafMciDn, 

Tiamlsim  and 


Soldering  Station 
Ttflnparaturt  Conirolled 

#  SL-30 19? 

Tim  ftingfl 

Gfttundec  Tip 
r>mfi  Ptmms 


Video  Head  Tester 
HT200 

'«HSrtLll 

Of  ■WT! 
AK«OXK 

ven 


Quod  Power  Suppry     XP-560 

159,95 

or#u 


Gf -8016  Functron  Generator 

wills  Frp^,  Counter 


Four-Function  Frequency  Couniers 

F-100  120NTH 

r^^^  $179 

T  MOM  T-2QH 

$259 

1  ttQutnCf^  (*tt ioc.  1 1 1 1I J I 
r.MplL&i 


Dioilai  Triple  Power  Supply 

$269 

iv  *  ^ 

!*-Jnrti7l)win»MqtB 
XP-M0  "tin  Ana  log  natm  it  is 


$249 


5<rw.  SqukTB,  Inangle 
#*V^*«j.  flvnp.  .2  to  2MHr 
fnq  Count*' .  1  « lttMhfj 
ini/t  ri  opufition 
Qf  SO  1 5  wifhOLrt  Frwq.  M*i»r  S 1 7ff 


Learn  (o  Build  or>d  Program 
Computers  with  this  Kit 

I 


MHM0OC 

S  129.00 


Function  Gemmor 
$28.95 

Provide  iinti.  1 1 i.iFiglkf f  pqucv? 

«arthamlKirii1WKi 

AM*  rw.-rHubllify 


10MHi  Oscilloscope 
S-3000 

S275 


Triqawnd  Swtae 
C*i:rstf  d  V^^gB  Inftfl 


AM/FM  Transistor 

Radio  Kit 
wim  Training  Coune 

Mdmi  MefM  iC8 

$26.96 

HMh  igpitf  icKeel  | 


FLUKE 

WULTlMETtflS 
Fluke  7041  tea 

FlUfce  77--II JT4S 

Fk*»7S-lt_    _Slffil 
Fluk»87 S28S 

Cnil  lor  sflectfli  pnee 


CELLULAR 

TELEPHONE 

ACCESSORIES 


Avertible  lor  noli  pnonea 
Caft  or  wftta  tor  details 


True  Rats  *  1;1 
Dteft  liuiltneter 


Wide  Bond  Signal 
Generators 


•   ■  ;,r  r,-  jrgnu 


■  'HM  PC 


WE  WELL  NOT  BE  uNDE^OlD' 

ii  PS  Shipprno;  44  Srote?  S% 
fS3  Mm  510  Men)  Shipping 
IL  Pes..  7  5%  Tax   TAX   JQbMOOQas 


SG4MG    |i» 

RF  F«fl  1 00*Ht5C*e-4  AH  "lfj| 

SG-9HQ  -m  D4$JU4  £>i»pH  ^  4 
T  50  UKe  fatih-*n  Cvunlvr  S249 


C  &  S  SALES  INC. 

124?  RtisvuiMiri.  JVi'r-rii-lfl.  II  w«>|? 
(^IMK  *^"77|(  ."UN  i  ?4l-frio 


Color  Convergence  Generator 


SG-250 

$79.95 

kii  mss 

Finait  m  in*  fldunrv 

i  &  roc*.  ttted)f  pumijfc 

flF  s  Yi<»q  oinnui 


High  Currant  Power  Supply 


STANDARD 
AMATEUR  RADIOS 


Now  amiable  -  TJis  worlds  Ji/i&st 
amateur  radios.  UnaLirpassed  qualiiy 
ami  foalufas  maha  STANDAFlO  liia 
worlds  mosE  popular  \\m  oi  amateur 

rapias. 


F^er  ngusae  >T22¥AC  *  ZA,  5- 
40VAC4?  lQAore-30VOC9  18*.  n«r 
Short 


Mini  Deluxe  NTs: 

ClGfiA2meier 
CA68A  450MHz 

Twin  BirKf  HTt 
0328*  2HV220HHZ 
C523A  2H'+«0yHj 

Twin  Band  Uobilt 

C5608DA  2HV440HMZ 


CALL 


CALL 


CALL 


Wd  also  rtiwe  neny  accessores  tor 
["jffSe  raoKS  and  mofj  neaffi 


15  Day  Money  Bock  Guarantee 
2  Yeor  Warronly 

WRITE  FOR  FREE  CATALOG 
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73  Review 


by  Thomas  S.  Rowinski  KA1MDA 


DigiMaxD-1200 

Frequency  Counter 

Great  performance  at  a  budget  price. 


DigiMax  Instruments  Corp. 

8560  Production  Ave, 

San  Diego  CA  921 21 

Tel  (619)  578-7171. 

Price  Class:  5300. 


My  test  bench,  assembled  entire- 
ly from  hamfest  finds,  consists 
mostly  of  older  test  equipment,  which 
is  both  plentiful  and  relatively  cheap. 
This  type  of  equipment  is  still  capable 
of  very  good  performance,  if  you  don't 
mind  the  bulk. 

The  recent  acquisition  of  a  non- 
functional 440  MHz  HT,  however, 
brought  out  one  major  weakness  of  my 
system:  the  inability  to  make  precise 
frequency  measurements  above  250 
MHz,  I  had  one  of  those  inexpensive 
"do  everything"  600  MHz  counters, 
but  the  accuracy  was  very  poor  and 
the  drift  was  ternbieF  And  my  rock- 
steady fab-grade  H-P  counter  was  only 
good  to  25  MHz!  Adding  an  external 
prescaler  could  expand  that  range  to 
250  MHz,  but  with  reduced  sensitivity. 
It  was  time  for  a  new  counter] 

An  ad  in  73  Amateur  Radio  Today 
caught  my  eye.  Although  I  had  never 
heard  of  DigiMax  Instruments  before, 
they  appeared  to  offer  a  variety  of 
counters  featuring  excellent  specifica- 
tions at  very  reasonable  prices.  The 
art  of  specsmanship  being  what  it  is.  I 
decided  to  take  a  chance  on  the  Digi- 
Max D-1200  and  wring  it  out  on  the 
bench! 


The  DigiMax  D-1200 

The  DigiMax  D-1200  measures  ap- 
proximately 3.5W  H  x  10"  W  x  9.5"  D, 
and  weighs  in  at  just  under  three 
pounds,  including  the  internal  battery. 
The  front  panel  (Photo  A)  includes  two 
8NC  input  jacks;  an  input  sensitivity  control; 
an  eight-and-a-half-digit  LED  display;  LED 
indicators  for  STANDBY,  OVEN,  and  GATE 
status;  and  a  row  of  six  push  buttons  for  se- 
lecting time  base,  input,  frequency  range, 
and  standby/on  mode.  Maximum  display  res- 
olution is  0.1  Hz  in  direct  mode,  10  Hz  in 
prescale  mode,  and  0.01  Hz  and  0,001  Hz 
using  the  X10  and  X100  audio  prescaler*  re- 
spectively. The  rear  panel  consists  of  a  coax- 
ial (barrel)  type  DC  power  input  jack,  a  push- 
on/push-off  master  power  switch,  and  a 
three-way  toggle  switch  for  selecting  the  vari- 
ous audio  prescale  modes. 
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Photo  A.  Front  panel  view  of  the  D-1200  frequency  counter. 


Photo  B.  internal  view  of  the  O1200  frequency  counter, 


The  unit  is  housed  in  a  light-colored  tex- 
tured plastic  instrument  case,  and  has  a  dark 
plastic  carrying  handle  which  also  serves  as  a 
tilt  bail  Power  is  supplied  by  a  12  VDC,  500 
mA  plug-in  wall  adapter/charger,  or  through 
an  internal  NiCd  battery  pack.  Neither  power 
source  is  supplied  with  the  unit,  although  both 
the  battery  and  charger/adaptor  can  be  or- 
dered from  Digimax  as  options. 

Finally,  the  0- 1 200  is  supplied  with  a  rather 
comprehensive  users  manual  which  includes 
not  only  instructions  for  using  the  frequency 
counter,  but  also  block  diagrams,  schematics, 
calibration  procedures,  and  a  complete  parts 


listing!  DigiMax  Instruments  war- 
ranties the  D-1200  for  one  year  from 
date  of  purchase. 

The  Insides 

The  internal  layout  is  clean  and  logi- 
cal, and  the  unit  appears  to  be  well 
constructed  (Photo  B)+  The  majority  of 
the  electronics  parts  are  mounted  on 
the  large  main  PCB,  which  occupies 
most  of  the  bottom  of  the  enclosure. 
The  10  MHz  proportional  crystal  oven 
is  located  on  the  main  board  and  is 
housed  wfthin  a  rather  thick  styrofdam 
block,  presumably  for  insulation  pur- 
poses. A  hole  in  the  bottom  of  the  case 
allows  for  easy  access  to  a  trimmer 
capacitor  for  calibration  of  the  time 
base  oscillator. 

A  smaller  board  mounted  piggyback 
atop  the  main  PCB  contains  the  audio 
prescaler,  The  LED  displays  are 
mounted  on  a  third  printed  circuit 
board  at  the  front  of  the  case,  mounted 
at  a  90  degree  angle  to  the  main 
board.  All  connections  between  the 
three  PCBs  are  made  with  ribbon  ca- 
ble using  DIP  headers  and  sockets, 
making  for  easy  disassembly  and  ser- 
vice, if  ever  required.  A  plastic  battery 
holder  for  six  C-sized  celts  is  mounted 
inside  the  rear  panel,  complete  with 
the  charger  circuitry.  DigiMax  offers  a 
NiCd  option  for  around  $35,  but  all  that 
is  required  to  implement  this  feature  is 
the  installation  of  the  six  C-sized  NiCd 
cells  in  the  battery  holder  If  you  al- 
ready have  these  batteries  at  home, 
save  the  $35  and  do  it  yourseltl 

Performance 

The  performance  evaluation  was  conduct- 
ed in  two  phases.  First,  I  bench-tested  the  unit 
to  verify  the  manufacturer's  published  specifi- 
cations. For  test  equipment,  I  used  a  Hewtett- 
Packard  241 A  oscillator,  403B  AC  voltmeter, 
and  8654A  RF  signal  generator;  a  Phillips 
PM6652C  frequency  counter;  and  a  Soar 
5030  digital  multimeter.  Due  to  equipment 
limitations,  the  RF  tests  were  limited  to  a  maxi- 
mum frequency  of  535  MHz.  In  the  second 
phase,  I  used  the  D-1200  extensively  in 
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For  the  best  buys  in  town  call: 
21 2-925-7000 

Los  Precios  Mas  Bajos  en  Nueva  York 

WE  SHIP  WORLDWIDE! 


Wherever  I  go  I  take  my  radio. 


KENWOOD 


KITTY  SAYS:  WE  ARE  NOW  OPEN  7  DAYS  A  WEEK. 

Saturday  &  Sunday  10  to  5  P.M. 

Monday-Friday  9  to  6:00  PM 

Come  to  Barry's  for  the  best  buys  in  town 


^ 


ONV  Safety 
betts-in  stock 

YAESU 

FT-767GX,  FT-890,  FT-747GX,  FT  990, 
FRG-8800,  FT-736R,  FM000D,  FT-415/815 
FT-5200,  FT-2400,  FT-470 


ICOM 

IOFIT1A,  751  A.  781,  Z29H.  R-700Q,  IC-765, 
IC-726,  3220H,  735p  IC-9Q1  h  IC725, 
IO2410A/2500A,  R-1f  R-72,  R-100 


rt  *i  *  -±-  - 


'Jil  n  } 


ANTENNAS 

AS.  AES.Cushciafl,  Hy-Gain, 
Husiler,  KLM,  HETZ,  Urban, 
MODUiLGX,  T0NNA.  Butternut, 
Mulli-Sand 


YAESU 

FT-23Rf28/76 

FT411E-S1 1-911 

FTH-200S/700& 


ICOM  LftndmoWta  HTs 

lP^,.e,T     |      ICOMUie.Hie,V1QO.U4O0 
IL,<y •*** A '  M AXON ,  MOTOROLA. 

IC0UAT72SRA|      VAESU  FTH  2006/7008 
IC2/4GAT/S4AT   UNIDEN.  REGENCY,  KING, 

MARINE  ICOM:  M7,  M36,  M700 
AVIATION  ICOM:  AH)  H.T,H  TAD 


fC-A2WU16 


TS450S/AT,  R-5000,  TS«0ST  TM  241  A/ 
441  A,  7R-751A,  Kenwood  Service  Repair. 
TH225A,  TW^31  A.  TS140ST  TS690S,  RZ-1 . 
TS-79QA.  TS95QSD,  TH-77A,  TH27M7A, 
TM-94 1  A,  TM-741  A.  TM-732A, 


AMPLIFIERS 
STOCKED: 

HFCorteeptt 

Mirage 
TE  Systems 


MARINE  RADWS 

fCOH  Kf74  M1 1 ,  M»,  M700TY,  Mt00 

AVIATION  PORTABLE  ICOM  A-21 

KWGKX-99 


Budmg  AMI.  Products 

aUKE  77, 13,  IS,  S7  Multimeter 


Simplex  Autopatch  SDI-50  Will  Patch  FM 
Transceiver  To  Your  Telephone.  Great  For 
Telephone  Calls  From  mobile  To  Base  Simple 
To  use  .SOI -50 


IC-H1&/U16 


IC-W2A 


HOTOflOU  RADIUS 

coarmn  rapos 


K 


L       1 


1 


Connect  Systems  (CSf) 

PRIVA  TE  PA  TCH  Vt  Duplex  820Qt 

CS8O0 

TUNERS  STOCKED: 
NYE  MBV-A  3  Kilowatt  Tuner 


TH-77A 


GEOCHRON 
World  Time  Indicators 


VoCom/Mirage/Alinco 
VoCom/Mirage/TE  SYSTEMS 
Amplifiers  &    5f8\HTGain  Computer  Interfaces 


Panasonic 

Shortwave  Radios/Manne 


Antennas  IN  STOCK 

G&G  ELECTRONICS  ART1 , 
Air  Disk,  SWL.  Morse  Coach 


DAJWA 


COMMERCIAL 

4  HAM 

REPEATERS 

STOCKED. 

WfilTEFOft 

QUOTES 


Stocked:  MFJ-1270B, 

MFJ-1274,  MFJ-1324,  AEA 

PK-88,  MFJ-1278T,  PK-232  MBX    MOTOROLA  AUTHORIZED  DEALER 

W/FAX.  DRSI  PRODUCTS  KACHINA  COMMUNICATIONS  DEALER 


Kantronics 
KAM,  KPC II 4 
KPC IV,  Data  Engine. 
DVR2.2 


Cavercratt''Co3*5e*i!  Stocked 


SHORTWAVE  RECEIVERS 
STOCKED 


Professional 

Soldering 

Station 

48  Watts 

$79 


AORAP900,  tOOO,  2500.  2B00, 
3000— wide  range  scanners 


JRC 

NRD-525, 

JST135, 

NRD-5350 


AUTHORIZED 


Wioe  selection  of  SW  &  Amateur 
Publications 


8 


Phillips  DC-777 

FMS  MW,  LW,  SW 
Cassette  Car  Stereo 


Alpha  Delta 
Products 

Stocked 


AEA  Isopoles 
(144,  220,  440 
MHz),  Isoloop. 


EIMAC 
3-5002 
572B,  6JS6C 
1 2BY7A  & 
6146B 


BIRD 

attmeters 

Elements 

In  Slock 


& 


DEALER 

DIGITAL  FREQUENCV  COUNTERS 

OPTOELECTRONICS  model  1300  H/Af  Q- 1300MHz 

2300.  2210  H,  022O0  MHz.  26O0H.  UTC~300Qt 2fll0 

Long-range  Wifeless 
Te+ephone  tor  export  in  stock 


Radios  for  Business, 
Gov't,  2- way ,  etc. 
Stocked  ft  serviced, 
call  for  great  prices! 


COMET  ANTENNAS 
STOCKED 


Media  Mentors  — 
Amateui  Radio  Coutse 


HEIL 

EQUIPMENT 
IN  STOCK 

DRAKE 


BENCHER  PADDLES 

BALUNS  LOW  PASS  FILTERS 

IN  STOCK 


MIRAGE  AMPLIFIERS 

ASTRON  POWER  SUPPLIES 

Beiden  Wire  &  Cable,  Int'l  Wire 

OPTO  KEYERS  STOCKED 


1 1   ■  -*-*-*  ; 


New  TEN-TEC 
PARAGON.   OMNIV 


Hy-Gain  Towers 
will  be  shipped 
direct  ro  you 
FFlEEol 
shipping  cost 


ii x  Towers.  Antennas, 

Mobile  Radio  mounts 

stocked  Call. 


AMERITRON  AUTHORIZED  DEALER 


MAIL  ALL  ORDERS  TO:  BARRY  ELECTRONICS  CORP.,  512  BROADWAY,  NEW  YORK  CITY,  NY  10012{FouR6LocKSri(^oFCAi^sT.jETTffiE«SPRii«AN0BROOMEST.] 


New  York  City's 


LARGEST  STOCKING  HAM  DEALER 
COMPLETE  REPAIR  LAB  ON  PREMISES 


"Aqul  S*  Habla  Espanol19 

BARRY  INTERNATIONAL  TELEX  12-7670 


Monday-Friday  9  AM  to  6:00  P.M. 

Saturday  &  Sunday  10  A.M.  to  5  PM  (Free  Parking] 

IRT/LEX^Sprmg  St.  Station",  Subways:  BMT- 
"Prince  Si.  Station".  iND-'F"  Train-Bwy  Statin" 
Bus:  Broadway  *6  to  Spring  St.  Path -9th  StJSXh  Ave. 
Station. 


COMMERCIAL  RADIOS 
STOCKED:  ICOM,  Motoro- 
la. MAXON,  Standard. 
Yaesu.  We  serve  munici- 
palities, businesses,  Civil 
Defense,  etc.  Portables. 
mobiles,  bases,  re* 
peaters... 


ALL 


We  Stock:  AEA.  ARRL,  Alinco,  Ameco,  Ameritron,  Antenna  Specialists 
Astatic,  Aslron,  B&K,  B&W,  Belden.  Bencher,  Bird,  Butternut,  CDE.  CES 
Cushcraft,  Daiwa<  Eimac.  Henry,  Heil,  Hustler,  Hy-Gain,  Icom,  KLM 
Kantronics,  Larsen.  MJF,  Mirage,  Nye,  Palomar,  RF  Products,  Saxton 
Shure,  Tempo.  Ten-Tec,  TUBES,  Yaesu,  Vibroplex,  Duplexers,  Repealers 
Scanners,  Radio  Publications.  Uniden.  Kenwood,  Maxon,  RFC. 

WE  HOW  STOCK  COMMERCIAL  COMMUNICATIONS  SYSTEMS 
HAM  DEALER  INQUIRES  INVITED    PHONE  IN  YOUR  ORDER  &  BE  REIMBURSED 

COMMERCIAL  RADIOS  atocked  eV  aer viced  on  pra>ntle«t, 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call 

Expert  Ordare  Shlpp*d  lmm*dlat«ly.  TELEX  12-7070 


FINAL 


Technical  help  offered  upon  purchase  FAX:  21 2-925*7001 
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Figure  1.  RF  input  sensitivity  vs.  frequency. 
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Figure  2.  AF  input  sensitivity  vs.  frequency. 


AF  input  sensitivity  was  measured  on  the 
direct  input  only,  both  with  and  without  the 
internal  audio  multiplier  in  line,  The  results  are 
shown  in  Figure  2.  In  direct  mode,  sensitivity 
was  10  mV  over  the  entire  audio  range  and 
remained  there  well  Into  the  RF  range.  With 
the  X10  audio  multiplier  switched  in,  best- 
case  sensitivity  of  21  mV  occurred  at  1  kHz, 
and  gradually  rose  to  85  mV  at  20  kHz  Using 
the  X100  multiplier  resulted  in  an  input  sensi- 
tivity figure  of  20  to  30  mV5  with  a  maximum 
frequency  limit  of  5  kHz. 

Accuracy  and  drift  were  checked  by  feeding 
the  output  of  a  10  MHz  ovenized  reference 
oscillator  to  both  the  D-1200  and  a  reference 
counter,  and  comparing  the  readings  over  a 
period  of  time.  The  reference  counter  had  re- 
cently been  calibrated  to  NIST  traceable  stan- 
dards, and  the  test  was  conducted  in  an  envi- 
ronmentally controlled  room  held  at  constant 
temperature  and  humidity.  The  D-1200  as  re- 
ceived from  the  factory  read  5  Hz  tow.  Maxi- 
mum drift  after  a  two-hour  warm-up  period 
was  no  more  than  ±0.3  Hz  over  the  next  five 
hours  (yes,  that  was  3/10  of  one  hertz)!  The 
input  sensitivity  control  had  a  range  of  approx- 
imately 37  dB  on  the  prescale  input,  and  had 
no  effect  on  the  direct  input.  Power  consump- 
tion was  50  mA  when  charging  the  battery 
pack,  200  mA  in  ''standby1'  mode  (oven  on), 
and  550  mA  when  the  counter  was  opera- 
tional. The  unit  will  operate  with  a  supply 
voltage  of  9  to  14VDC. 

Operation 

The  DigiMax  D-1200  was  very  easy  to  use. 
All  the  controls  functioned  as  designed,  and 
the  two-tone  color  layout  of  the  front  panel 
helped  avoid  any  confusion  as  to  the  control 
settings.  The  front  panel  power  button  switch- 
es the  unit  between  "on"  and  "standby*1 
mode.  (In  standby,  all  electronics  are  powered 
down  except  for  the  crystal  oven  and  time 
base  oscillator).  When  in  standby,  a  front  pan- 
el LED  lights  to  alert  the  user  of  the  increased 
battery  drain.  The  main  power  switch  on  the 
rear  panel  switches  off  power  to  all  the  cir- 
cuits. This  is  handy  when  prolonged  battery 
operation  is  required,  at  the  expense  of  some 
stability.  The  batteries  are  automatically  trick- 
le-charged whenever  an  external  power 
source  is  applied  to  the  D-12D0Ts  power  jack, 
regardless  of  the  main  power  and  standby 
switch  settings. 


a  number  of  environments,  including  bench- 
top,  mobile,  and  field-portable  operation.  The 
purpose  here  was  to  uncover  any  flaws  in  its 
ergonomics,  construction  or  materials. 

Electrically,  the  unit  performed  quite  well. 
Figure  1  shows  the  RF  input  sensitivity  of  the 
DigiMax  D-1200  as  a  function  of  frequency. 
The  direct  input  sensitivity,  corrected  to  50 
ohms,  ranged  from  25  mV  to  300  mV  at  10 
MHz  and  55  MH2,  respectively-  The  400  MHz 
range  prescaled  input  sensitivity  registered 
between  4.4  mV  and  25  mV  at  10  and  500 
MHz,  respectively,  with  a  best  figure  of  1 .3  m V 
at  80  MHz.  The  best  1 .2  GHz  range  prescaled 
input  sensitivity  measured  was  2.8  mV  at  260 
MHz,  with  a  worst  case  sensitivity  of  40  mV 
occurring  at  15  MHz. 


Manufacturer's  Specifications  for  DigiMax  D-1200  Counter 


Frequency  Range 
Sensitivity 


Resolution 


Time  Base 
Accuracy 

Aging 

Input  Impedance 


10  Hz-50  MHz  (Direct) 

1 0  MHz-1 .2  GHz  (Prescale) 

10-50mVtyp. 

10-50mVtyp. 

20-100  nnVtyp, 

0.001  Hz,  0.01  Hz  (Audio  Scaler) 

0,1  Hz,  1  Hz,  10  Hz  (Direct) 

1 0  Hz,  1 00  Hz,  1  KHz  (Prescale) 

10  MHz  crystal  proportional  oven 

±0,05  ppm  (20-40  degrees  C) 

±1  count 

1  ppm  per  year,  typ. 

1  Megohm  /  20  pF  (Direct) 

50  Ohms  (Prescale) 


50  H2-25  MHz  (Direct) 

25  MHz-300  MHz  (Prescale) 

300  MHz-1  GHz  (Prescale) 
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One  area  which  caused  some  minor  confu- 
sion  was  the  crystal  oven  indicator.  On  some 
days,  the  **ovenM  LED  woufd  go  on  as  soon  as 
I  switched  the  counter  on.  At  other  times,  it 
took  30  to  40  minutes  for  the  LED  to  come  on. 
Fearing  I  had  an  intermittent  crystal  ovenr  I 
called  DigiMax,  and  a  quick  chat  (yes— I 
tafked  to  a  real,  live*  knowledgeable  human 
being  on  the  first  try!)  put  my  concerns  to  rest. 
On  my  older  equipment,  the  oven  indicator 
turns  on  whenever  the  heating  elements  are 
energized,  showing  the  oven  is  operating.  On 
the  DigiMax  D-1200,  the  oven  indicator  goes 
on  when  the  oven  has  reached  operating  tem- 
perature! I  guess  I  was  used  to  the  old  school. 
The  system  used  on  the  D-1200  is  actually 
more  logical,  since  Wumi nation  of  the  oven 
LED  shows  when  oven  temperatures  have 
stabilized,  which  corresponds  with  best  accu- 
racy and  lowest  drift!  Special  thanks  go  to  Mr 
Dan  Burton  (who  I  later  learned  was  the  presi- 
dent of  DigiMax!)  for  not  only  explaining  the 
operation  of  the  LED,  but  for  taking  the  time  to 
describe  the  associated  circuitry  and  design 
features  in  detail. 

Observations 

The  D-1200  was  not,  however,  entirety  void 
of  problems.  There  were  some  minor  flaws, 
mostly  relating  to  the  materials  used.  The  front 
panel  power/standby  switch  is  colored  red 
to  set  it  apart  from  the  other  push  buttons. 
The  red  color,  unfortunately,  is  painted  on 
the  plastic,  not  molded  in,  Within  three  weeks, 
enough  paint  had  chipped  off  the  switch 
to  make  me  want  to  scrape  the  rest  off! 
Luckily,  the  poor  paint  adhesion  made  this  a 
five-minute  job  using  nothing  more  than  my 
fingernail! 

The  plastic  carrying  handle,  which  doubles 
as  a  tilt  bail  was  a  bit  on  the  flimsy  side.  The 
handle  flexed  considerably,  and  the  position- 
ing mechanism  (also  made  of  plastic)  had  a 
sloppy  and  vague  feel.  These  two  minor  points 
were  the  biggest  flaws  of  the  D-1200.  Al- 
though neither  impaired  the  counter's  useful- 
ness, they  gave  it  a  ''cheap'1  feel  and  detract- 
ed from  the  otherwise  excellent  performance 
of  the  unit. 

The  D-1200  is  supplied  with  plastic  feet,  but 
they  are  made  of  hard  plastic.  This,  together 
with  the  relatively  light  weight  of  the  counter, 
caused  it  to  slip  and  slide  excessively  when 
placed  on  hard,  smooth  surfaces  such  as  plas- 
tic, finished  wood,  or  metaL 

The  coaxial  power  jack  on  the  rear  panel 
was  an  odd  size.  Not  that  it  was  non-standard 
(Radio  Shack  sells  the  mating  plugs),  it  was 
just  a  type  seldom  used  on  other  electronic 
equipment. 

Finally,  there  were  many  times  when  I  would 
have  liked  to  stand  the  counter  up  vertically, 
on  its  rear  panel.  This  was  not  possible,  how- 
ever, due  to  the  shape  of  the  case  and  the 
positioning  of  the  main  power  and  audio 
prescater  switches.  Both  of  these  switches 
projected  beyond  the  rear  of  the  instrument, 
making  it  very  unstable. 

Modifications 

There  are  a  few  easy  modifications  which 
can  be  done  to  make  the  D-1200  more  user 


friendly.  First,  get  a  set  of  large*  square  rubber 
self-sticking  feet  (available  at  Radio  Shack) 
and  apply  them  to  the  bottom  comers  of  the 
case.  This  will  instantly  fix  the  slipping  and 
sliding  problem  on  hard  surfaces! 

Next,  get  four  pieces  of  hard  rubber,  cut  into 
3/4"  cubes.  Using  Super  Glue™  or  epoxy,  glue 
these  onto  the  corners  of  the  rear  panel. 
These  blocks  wilt  serve  as  legs,  and  will  make 
it  possible  to  stand  the  counter  up  vertically  for 
field  use  in  cramped  quarters. 

For  the  more  adventurous,  get  four  switch* 
ing  diodes,  such  as  the  1N914  type  available 
at  Radio  Shack,  and  solder  two  diodes  in  par- 
allel, front-to-back  (cathode-to-anode,  and  an* 
ode-to-cathode).  When  done,  you  should  have 
two  sets  of  diodes.  Now  solder  one  pair  of 
diodes  from  the  center  conductor  of  each  of 
the  BNC  input  jacks  to  ground,  keeping  the 
leads  as  short  as  possible.  The  diodes  will 
conduct  any  time  the  signal  level  rises  above 
0.7  volts  or  so,  protecting  the  counter  input 
from  overload.  This  modification  should  only 
be  undertaken  by  those  skilled  in  soldering 
delicate  solid-state  equipment! 

Finally,  I  replaced  the  DC  power  input 
jack  with  a  jack  of  the  same  size  as  the  one 
used  on  my  ICOM  2AT,  allowing  me  to  use  one 
cable  to  power  all  my  equipment  from  the  mo- 
bile? This  last  modification  is  one  of  conve- 
nience only. 

As  always,  before  modifying  any  piece  of 
gear,  make  sure  the  unit  is  functioning  proper- 
ly and  out  of  warranty.  Most  manufacturers 
will  not  honor  warranties  on  equipment  which 
has  been  modified  by  the  user  Play  it  safe  and 
wart  for  the  warranty  to  expire! 

A  Great  Bargain 

I  have  owned  my  unit  for  well  over  nine 
months  now,  and  it  has  held  up  extremely 
well,  even  after  a  few  minor  drops  (not  recom- 
mended). Although  test  equipment  limitations 
prevented  any  testing  above  535  MHzt  the 
D-1200  met  and  exceeded  all  the  manufactur- 
er's performance  claims  up  to  that  frequency. 
Based  on  those  results,  I  would  accept  the 
published  specifications  as  valid,  real-world 
performance  data  and  fully  expect  the  unit  to 
perform  as  advertised  all  the  way  to  its  1*2 
GHz  limit. 

The  DigiMax  D-1200  frequency  counter  of- 
fers performance  that  was  inaccessible  fro  the 
average  ham  only  a  few  years  ago,  To  find 
such  a  level  of  performance  in  this  price  range 
is  truly  amazing!  Although  it  did  have  a  few 
minor  faults  in  the  area  of  material  and  finish, 
none  of  these  in  any  way  impaired  its  useful- 
ness or  accuracy.  The  clear,  well-documented 
manual  and  excellent  customer  support  were 
also  welcome  surprises! 

Note  that  the  D-1200  is  strictly  a  frequency 
counter;  it  won't  measure  interval,  period,  or 
all  those  other  functions  of  the  fancy  counters, 
but  then  it  doesn't  cost  anywhere  near  as 
much,  either!  If  the  audio  prescaler  function 
isn't  required,  you  can  save  $40  by  ordering 
the  DigiMax  D-61 2  counter!  On  a  scale  of  one 
to  10, 1  would  rate  the  DigiMax  D-1200  a  solid 
nine,  and  strongly  recommend  it  to  anyone 
looking  for  a  high  performance  frequency 
counter  on  a  budget. 


RF  POWER 

TRANSISTORS 


We  stock  a  fult  line  of  Motorola, 
Toshiba  &  Mitsubishi  parts 
tor  amateur,  marine,  and 
Business  radio  servicing 

Partial  Listing  of  Popular  Transistors  in  Stock 
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2N5179 

1.25 

MRF9I 14  966    3.50 

MRF24a 

3500 

PN5569 

19.95 

NF.25137'35K174 

MRF261 

14  50 

2N5591 

14.50 

NE411373SK124  3.50 

MRF262 

1300 

2N 5641 

17.90 

U3O9&U310 

1.75 

MffF2£4 

14.00 

2N5642 

18  90 

2N4416*  J3*Q  1  50 

KRF309 

79.75 

2N5643 

20  90 

OUTPUT  MODULES 

MRF3M 

2900 

3N5944 

1200 

Pirttf  taring  dip   i§> 

MRF317 

68  SO 

2NS945 

1200 

V  T3T30-I  *»G" 

ure 

URF327 

64.25 

2*5946 

15  00 

SAOJ   "CLJN 

49  60 

MRFJ12 

2200 

2NfOtO 

9  90 

SAVfctsi 

43  50 

MRF421 

24.00 

2N60A1 

12  25 

SAY7i44 

45  50 

HRF422 

36  00 

2M60I2.1.4 

14.75 

SAV12  IMM 

27  50 

MRF472WP 

at. 50 

2N6097 

20  00 

SAV15  323 

tt-75 

MRf433 

f2J5 

2SB754 

250 

5AVl7i«*tt* 

68  50 

MRF 450 

1350 

2SC730 

4.50 

M47T04L  MM  49.90 

MRF J 53 

16.00 

2SCI307 

4  75 

Afl5f7lOA 

38.70 

MRF454 

15.50 

2SC1729 

TB  25 

Ifl  5-771 9M 

49.95 

MRF4S4A 

17.00 

2SC1945 

575 

M57726144 

6775 

MRF4SS 

11.25 

2SC1&46.  A 

18  75 

M47727i44 

69.50 

MRF455A 

12-75 

2SGI947 

975 

M67729  UO 

69  95 

MRF4SB 

20  00 

2SC1955 

900 

M57729H 

72  95 

MRF475 

6.75 

25C19S7 

125 

M 577321 

35  70 

MRF476 

400 

2SC1969 

290 

M  57731"  n* 

57  75 

UAF477 

12lS0 

2SC1S71 

460 

y67739CciL 

53  25 

UHF479 

15-00 

2SC2C28 

195 

M57741LHH 

59  00 

MRF49S*p 

23.75 

2SC2029 

350 

U57745  uh 

19  95 

MRF492 

15  75 

2SC2075 

175 

H57759 

17.60 

URF497 

1&75 

2SC20SJ 

2180 

HS7762I2M 

76  60 

MRF515 

3.00 

2SC2097 

2600 

M57764  toe 

74.00 

WRF555 

350 

3SC2097mp 

62.00 

M57788M 

104.65 

MRF557 

5,50 

2SC2Q99 

25.50 

M57796HMA 

35.70 

HRFS59 

3.25 

2SC2166C 

1.M 

M  5  7797  MA 

3570 

MRF  W  7 

2.50 

2SC2221 

B.25 

MfiHOSL'M 

42.90 

MRF  629 

4.60 

2SC2237 

S.40 

M67727-44tih 

109.95 

MRF&3C 

3,75 

25C2264A 

24.75 

M67728  mm 

119.95 

MRF  til 

20  50 

2502239 

15  15 

NI67742 

10965 

IIRF&M 

2300 

2SC229C 

14  75 

MRW591 

42  00 

HRF&4* 

26.00 

25C2290MP 

39  50 

UHW5S2 

44  75 

MRFS4* 

3tOO 

ZSCZ312C 

540 

WW71M23 

63  00 

NRftfQ 

1400 

2SC2379 

3125 

WHW820-1 

63  00 

URF6-I& 

44  00 

2SC25C5 

10*5 

WHWS20-2 

92  00 

TRANSMITTING  TUBE  SPECIALS 

BMAC 
6074  532475 


GF  P£HTA    ECG 


6CA7  PL   51495 

6CL6  13.75 

6GK6  ECG  1395 

6HF5  'G£    17.95 

5JS6C  'GE    16,95 

6KD6  *  ICG  1995 

6LF6  19,95 

a06  'G£  19.95 
6UJ6  ft  ClpFr  59-95 
I2S1T7AHAI    11.75 

&550A  PL      16  95 

9950  *GE     20.75 

M2057  *GE     2496 


PENT*  LABS 


S72B      * 
6I1A      * 

au 

633A 

533C 

5694 

614GB    + 

3  5002 

4CX250B 

4CX350A 

4CX10O0A7 

4CX15O0B 

4CX6000A 


S59  95 
1295 

36.80 

79.95 

S9.95 

4295 

1295 

9995 

74  75 

349  50 

369  95 

465  50 

730  00 


1675 

40995 

8930  MEL 

2S6.00 

3CX6O0A7 

329.95 

3CX1200A7 

424.50 

3C2(  1 200D7 

444.50 

3CJ(1500A7 

624  50 

3GX3000A7 

694  50 

4CX250B 

96  60 

4CX350A 

199  50 

4X50OA 

399  95 

3-50OZ 

142  95 

4-400C 

159  95 

MATCHED  &  SELECTED  TUBE  4  TRANSISTOR  FINALS  IK  STOCK 

Tube  Socket  Caps  »vml  Eimac  Penta  1  yr.  Urn  wly. 

Prices  availabiliiy  subject  lo  change  wilhou  t  notice. 

Foreign  SmiMI  Packet  Air:  10  oi,  postal  S5.50 

UPS  Ship  Hand.  1  lb.  Cont.  U.S,  VISA  MC  or  prepaid  13.50 

COD  ORDERS  add  S3  75  QUANTITY  PACING  AVAILABLE 

NEXT  DAY  UPS  DELIVERY  AVAILABLE        MINIMUM  ORDER  $20 

ORDERS  RECEIVED  BY  1:30  PST  ARE  SHIPPED  UPS  SAME  DAY 

■EXPORT        *G,EJ!.        'SERVICE        -  RAD        -AMATEUR 

OflDCTSONLY  >  (800)  854-1927  <  wtjchwcai 


MAIN  ORDER  LINE  *  INFORMATION 
CUSTOMER  SERVICE  -  TECMN1C*L 

(619)  744-0700 


FAX  619-744-1943 


RF  PARTS 

1320  Grand  Avenue 
San  Marcos.  CA  92069 
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7  on  your  Feedback  card 


An  ATV  Downconverter 

with  a  Difference 

Keep  FM  voice  repeaters  out  of  your  picture. 

by  Don  C.  Miller  W9NTP 


How  many  times  have  you  been 
working  ATV  on  439,25 

MHz  lately  and  an  FM  voice  re- 
pealer wiped  out  the  incoming  ATV 
signal?  You  probably  either  con- 
demned your  downconverter  for  not 
having  good  selectivity,  or  you 
thought  a  few  uncomplimentary 
things  about  repeaters  in  general, 
Then,  on  closer  investigation  with  a 
tunable  receiver,  you  found  to  your 
horror  that  these  repeaters  were  in 
the  passband  of  the  ATV  signal. 
Why  do  they  do  this?  Don't  hams 
respect  each  other's  rights  any- 
more? The  truth  is  that  the  repeater 
is  operating  legally  within  its  alloca- 
tion, and  the  ATV  station  is  as  well. 
Figure  I  shows  the  relationship  be- 
tween the  ATV  band  and  the  voice 
repeaters. 

This  is  just  one  of  the  many  prob- 
lems that  ATVers  face  todav .  Fortu- 

- 

nately  there  is  a  technical  solution  to 
this  problem  that  is  both  inexpen- 
sive and  easy  to  do,  Members  of  the 

Indianapolis  ATVers  group  figured 
out  the  solution  about  10  years  ago. 
As  a  result,  FM  voice  repeater  inter- 
ference  is  virtually  unknown  to 
them. 

Design  Background 

Before  discussing  the  solution, 
let's  look  at  the  way  an  NTSC  TV 

set  receives  a  commercial  channel, 
On  Channel  3f  for  example,  the 
video  carrier  frequency  is  61.25 
MHz,  In  order  to  conserve  spec- 
trum, TV  channels  were  allocated  6 
MHz,  Since  NTSC  video  signals  are 
at  leasl  3.58  MHz  wide,  it  wasn't 
possible  to  Fit  both  sidebands,  the 
color  NTSC  spectrum,  and  the 
sound  carrier  into  the  6  MHz  band- 
width. The  diagram  in  Figure  2 
shows  the  normal  video  and  sound 
spectrum  used  to  modulate  a  TV 
transmitter. 


Gl  25  MHi- 


tl 


T— ATV  DOWN  CONVERTERS 

USE  LOW  LOCAL  OSC  FHEQ  0« 
J?8Mhi  FOR  CHJ 
CONVERSION 


DOTTED  LINES  ABf 
FM  VOICE  REPEATERS 


446  MHi 


Figure  I,  A  typical  ATV spectrum t  showing  FM  repeaters  and  upper 
sideband  detection  normally  used. 
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Figure  2.  NTSC  video  spectrum  with  sound  subcarrier. 
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Figure  4.  Block  diagram  of  a  typical  TV  receiver. 


■45.75  MHi  IF 


A 


FREOUENCY 


6l?5MHi 
CHANNEL  3 


SI.Z5*3.S8    Gl  25+4.5    r    LOCAL 
=  64 .65  -65.75  DSC 

COLOR  SOUND  t07MHr 


Figure  5,  Conversion  of  upper  sideband  TV  to  lower  intermediate 
frequency  sideband  by  the  use  of  a  higher  frequency  local  oscilla- 
tor. 


Early  investigators  found  that  if  a 
system  of  vestigial  sideband  trans- 
mission was  used,  the  TV  signal 
could  be  transmitted  with  a  total 
bandwidth  not  exceeding  the  alio* 
catcd  6  MHz.  The  vestigial  side- 
band system  only  used  slightly  more 
spectrum  than  a  single  sideband 
transmission  system,  SSB  could  not 
be  used  because  of  the  need  for  a 
relatively  accurate  carrier  insertion. 
They  found  that  most  of  the  energy 
of  a  video  signal  is  in  the  first  one 
megahertz  of  the  bandwidth,  and 
that  if  double  detection  of  that  por- 
tion of  the  transmitted  signal  was 
made,  the  total  signal  could  be 
placed  within  the  6  MHz  band- 
width. 

In  other  words,  the  First  one  MHz 
of  the  spectrum  is  detected  as  double 
sideband  with  bandwidth  attenua- 
tion, and  the  rest  of  the  signal  is 
detected  as  single  sideband.  The 
carrier  is  transmitted  as  part  of  the 
double  sideband  transmission.  This 
spectrum  is  shown  in  Figure  3,  Note 
that  the  upper  sideband  was  chosen 
to  be  the  preferred  sideband,  but  the 
lower  could  just  as  well  have  been 
chosen. 

All  TV  sets  use  the  principle  of 
superheterodyne,  discovered  in  the 
late  1920s,  which  makes  it  possible 
to  build  just  one  amplifier  to  amplify 
any  received  frequency.  Before  this 
development,  it  was  necessary  to 
tunc  all  the  RF  stages  of  a  radio  to 
every  frequency  that  the  listener  de- 
sired to  receive.  This  was  partly 
solved  by  ganging  all  the  RF  stages 
together  so  that  all  the  knobs  did  not 
have  to  be  tuned  carefully.  This  took 

m 

a  lot  of  the  fun  out  of  listening  to  the 
radio. 

Figure  4  is  a  block  diagram  of  a 
simple  radio  or  TV  set,  The  RF 
stage  may  be  tuned,  but  tuning  is  not 
absolutely  necessary.  The  frequen- 
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RAMSEY  ELECTRONICS 


COM-3 
$2795" 


2  WAV  RADIO 
SERVICE  MONITOR 


OM-3,  (he  world's  most  popular  low-cos!  service  moni- 
:■■  "or  shops  big  or  small,  the  CD  W-3  delrvers  advanced 
apabilHies  for  ■  tanlatic  price — and  our  now  base  pro- 
ram  aiows  you  to  own  a  COf^3  lor  toss  lh^ 
eatures  •Direct  entry  keyboard  with  programmable 
lemory  *Auojo  a  transmitter  frequency  counter  *  LED  bar 
raph  frequeneyjerror  deviation  display  «0  t-fO  000  pV 
utput  <rvets  *rtgh  receive  senaahrty,  leas  than  S  jiV 
1 00  kHz  to  999  9995  MHz  -Gonrtnuous  frequency  emer- 
ge •TranvTM  protection,  up  to  100  waits  "CTS  ton* 
i  kH*  and  external  imUMon. 


RSfrlO 

$249500 


SYNTHESIZED 
SIGNAL  GENERATOR 

Finally,  a  low-cost  lab  quality  signal  generator — a  true 
alternative  to  the  $7,000  generators.  The  RSG  10  la  a 
hard  working,  but  easy  lo  use  generator  ideal  tor  the  lab 
as  wdtti  to  production  leal .  Leaae  ft  lor  less  than  $3  0Q  a 
dty  Features  ■  1  DO  kHz  to  9»  MHz  •  1 00  Hi  reoolut  en  lo 
500  MHz .200  Hi  above  •  1 30 to  -  iDdBmoutput  range 
•0  1  dB  output  resolution  -AM  and  Fll  mockaafion  *M> 
pfografiwiiaOte  nsensories  "Output  selection  in  vofcs.  dB. 
dBm  with  instant  convenvon  between  units  "HF  output 

•  LED  display  of  al  paramo 


FREQUENCY  COUNTERS 


;i-70  7  DIGIT  525  MHz 


■*vn  s  aw* 


siOssG 


Ramsey  Electronics  has  beer  manufacturing  elec- 
onic  lesl  gear  lor  over  1 0  years  and  is  recognized  tor 
s  tab  quality  products  at  breakthrough  prices  AM  of 
ur  counters  carry/  a  tut  one  year  warranty  on  pans 
nd  labor  we  tana  great  pnde  in  bang  the  largest 
lanufacluref  of  low-cost  counters  m  the  entire 
iSA  Compare  specHicai^niL  Our  counter*  are  fui- 
iaiured,  from  audio  to  UHF  wi|h  F£T  high 
npedance  tnput.  proper  wave  shaping:  crcurtry.  and 
urable  high  quaiTy  epoxy  glass  pi  al  ad-Thru  PC 
card  construction  A9  units  ars  iG0%  manufactured 
uhe  U  S  A  Ai  counters  Feature  t  0  pom  accuracy. 


CT-90  9  DIGIT  600  MHz        CT-125  9  DIGIT  1 .2  GHz 


NEW  CT-2SD  2.5  BHZ 


ACCESSORIES  FOR  COUNTERS 

Telescope  ship  antenna — BMC  ptug  VYA-10 
H^sh  tmoedance  probe,  t^fti  k»e4ng.  HP-i 

l_Ow-pa*4  probe,  audio  us*.  U>  1  

L>red  prpbe'.  general  purpoae  use.  DC-f 

Tit  be*,  etovaa»  counter  tor  easy  inewwig*  TB-70 

Rechargeable  internal  battery  pack.  6P-* 

CT-90  ovvn  Irrnettese.  0.  t  pprn  accuracy.  OV-i 


$1196 

feU  M 

sie» 

S16  95 

199S 

S995 

59  95 

ALL  COUNTERS  ARE  FULLY  WIRED  &  TESTED 


MODEL 


CT-70 


ct;>u 


CT^12£ 


CT2S0 


PStoE 


FflEQ.  RANGE 


2OHz-6O0MHz 


20Hz-550MHz 


lDH/-eODMHT 


ICHi-1  2S  GHz 


lOHz-£.5GHz 
3jOGHz 


toMHz-l^GHr. 
by  1000 


SENSITIVITY 


25  mV  to  SOD  MHz 


<  bO  mV  lo  1 50  MHz 


10  mV  io  150  MHz 

150  mV  to  BOO  MHz 


<2SmVto50MHz 

<  ISmVtoSOOMM? 

<  100  mV  to  l  GHz 


<  25  mV  to  50  MHz 

<10TRVtolGHz 

cSOmVto^SGHi 


^50tnv 


SPEED  RADAR 

$89.95 

complete  kit 
Sfi-7 


sw  loA'Cosl  microwave  Doppk<r 
dar  kit  "docks'  cars,  pianos  boats. 
-.'■->  ■  i  ■  >\  nnyiarge-ni^vi-"^  op- 
=i  Operate*  ai  2  6  GHz  with  up  so 
4  -rule  ranoo  LEO  dighaJ  readout 
splays  apaafl  at  m*es  per  hair  - 
elers  pe*  hour  or  'eeJ  per  second' 
vphorie  output  altewrs  for  listening  to 
Juai  floppier  sfktt  Uses  two  i-to  co^ 
e  cans  for  antenna  (not  tnciuoedl 
id  runs  on  12VOC.  Easy  to  o»a*d— 
nvcrowava  eveuary  is  PC  stnpane 
tnckatesoaWery  ABS  plastK  case 
th  speedy  graphics  for  a  prate aajon- 
took  Avery  useful  and  fulI-o*-lurikil 


ICR0WAUE 
TRUSION  ALAHM 

real  microwave  Doppler 
msor  thai  will  delect  a  hu- 
an  as  la/  as  10  foet  away, 
peraies  on  1  3  GHz.  and  is 
st  affected  by  heal  light,  or 
brations  Dftvee  up  to  100 
A  output,  normaty  Open  or 
Dsed  njns  on  12VDC 
smplere  kd  MD-3     516  95 


OIGITS 


8 


R£SOLUTION 


1  Hz,  10  Hz 


1  Hz.  10  Hz,  100Hz 


01HJ.  10  Hi,  100  Hz 


O.i  Hz   iHr.  TO  Hz 


PRICE 


SJB9  95 


J139  95 


51OT-W 


S1S9  95 


01  Hz,  t  Hz,  10  HZ 


$Z3tf^ 


Convert  yourexisanq  c 
telSGHz^ 


BROADBAND 
PRE  AMP 


Boost  those  weaK  ftgnoh  to  your 
Manner.  TV,  ihi>flwovQ  ffldb  or  Ire- 
qwncy  cotinier.  Flat  ?.b  dB  gain,  1  to 
T'OOO  MHi!i3fdi*JF.  BNC  connectors. 
RunaanlEVDCor  110  VAC 
PR-2,  wired,  includes  AC  adapter 
\..„.d ,  tsftjoe 


2M  POWER  MRP 


Easy  lo  bu*3  power  amp  has  9  times 
power  gam.  iWin.  ArVouLZW  at. 
tew  out.  5Ws tor  40W  out.  Same 
amp  as  featumeo  *t  many  ham  macj- 
azins  articles  Complete  wrh  al 
parts,  less  case  and  T-fl  njlay. 
PA-1t4oWperrampM  SS$9S 

TR-1.  RF  sensed  TH  relay  kit    S8  95 


3NEDECOOEB 
oaapau  nw  acodF 

«swa*PCaowc  Faa 
-ss  ^-S^OO  k;  arj- 
italfe  rangt  vw  2HH^m 

LwHag^rflauiaitior,  S6? 
Useful  tar  touch-tone 
rsi  deiecrion,  FSK,  etc 
in  also  be  used  st  a  gts- 
j  low  encoder,  Buns  on 
■o'.Zvrjiis 
anipiEtokrl.TO'l     IS  55 


CtCLE  5TJK 

shocking  ki]i  Blmk- 
g  LEO  attracts  v>c- 
ns  to  pek  up  mno- 
snr- looking  can— 
iu  watch  l he  fun' 
eai  for  offce  desks, 
ifoes    nos*v  know- 

tm 

3-4kj|  1995 


MUSIC  MACHINE 

Neat  k«i  Ihdt  will  produca  25  difter- 
qii  cla3.-9iCAl  and  popular  runes, 
ptUA  3  oocrchime  eounos.  Lata  of 
1un  lor  dDGftfllis  shoo,  or  siore  sn- 
'rancn,  car  mm. music  ooxes,  etc 
Runs  on  9V  banary  or  wall  Fans* 
tormtf  Eitamna  speaker  wokme 
atrj  ao>rMbw  »e^po  anrJ  path 
Adc  ojt  cast  in  kr  a  ftanCwne 
jnated  look 
Cttnajn  u  Mkt-5  C4  55 

*  fett  let.  CkB*E     It?  95 

aaBBBBBaa 


VOICE  ACTIVATED 

SWITCH 

voice   aci-vated 

switch  kit  provides 

switched  output  wrlh 

current  capaOihty  up 

lo  100  mA  Can  drive 

relays,  lights.  LEO,  or 

even  a  tape  recorder 

motor,  fluna  on  9 

VOC. 

VS-1  Ml  $6  35 


LIGHT  BEAM 
COMMUNICATORS 
Transmits  audte  over 
infrared  Beam  up  to 
3D" — use  simple  lens- 
es to  go  up  to  14  tm*e ' 
Hum  free,  uses  30  kHz 
carrier.  Great  tor  wire- 
less earphones  or  un- 
detectable'bug." 
Transmitter  -  fecerv 
erset,  LB56      519  95 


MIKE  KITS 

SHOWN 

Pick  Iha  unit  that's  right  tor  you  AH 
units  transmit  stable  signal  in  68- 
i:)K  MHz  FM  band  up  (0  300'  except 
tor  hi  power  FM^  Ihat  goes  up  lo  ^ 
mile- 

FM- 1 .  basic  unit $595 

FM-2,  as  above  but  with  added  mike 
preamp  $  7  95 

FM-4.  long  range,  high  power  wilh 
very  lensHrve  audio  section.  p*cks 
up  voices  10  away  Si*  95 

FM-3.  complete  unit  includes  case, 
battery  sw*ch.  araanna.  and  buH-in 
conoansor  mike.  Eitcowant  fideaty , 
very  inm.  sat  516  95 

FM-3WT,  as  above,  but  fuay  wsrad 
and  tested  *  19  95 

SMC.  mmtaiure  sensmve  rmke  car- 
trtdaelor  FM-1.2.4  $2  95 


PACKET  RADIO 

Commodore  C64M2A  packet 
radio  iniorface  Uses  famouK 
Geinian  Digicom  software  Fas- 
lures  EKAR  IC  chip  set  lor  rah* 
able  operahon—  runs  KF  or 
VHf  lonea  Includes  FREE  disk 
software  PC  board,  all  neeet- 
sary  parts  and  full  document* 
ion 
CoTyaaa  ki.  PC-1         M9  95 


LO  NOISE  PREAMPS 

Make  that  reciever  come 
ALIVE1  Small  atze  lor  easy 
InalaHation  with  Hi-Q  tuned 
input  for  peak  performance. 
Excellent  gam  and  noise  fig- 
ure— guaranteed,  lo  improve 
reception!  Specify  band: 
2M— PR-10,  220  MHi— PR- 
20, 440  MHz— PR-40 
Eachkit     .  $17  95 


TELEPHONE 
TRAKSM1TTER 
Mmi-sized  wilh  profes- 
sionaJ  performance 
Seif-powered  irom 
phone  fine,  ironanvits 
in  FM  broadcasl  band 
up  to  'ft  mile,  Installs 
easily  anywhere  on 
phone  line  or  Inside 
phone! 
PB-1  tail .      .       (14  95 


NEW 


FM  RADIO 

Fuli-rieageo  luiperhei. 
miCrOvoll  sensrtivjty. 
IC  detector  and  10  7 
MHz  IF  Tunes  Std 
Fim  broadcast  band  as 
wea  as  large  portons 
on  each  end  Ideal  tor 
"bug"  recatvar,  hob- 
by experiments  pr 
even  as  FM  radio' 
FR-1  kit  $14.95 


SPEAKER  PHONE 

TaJh  on  lha  phone  hands-free,  great  la  put  m 
shop  or  shack,  press  Ihe  buiton  in  answer— no 
actual  phone  needed  Works  same  as  commer- 
cial units.  Talk  from  anywhere  in  room,  phone 
line  powered— no  battery  needed.  Super  for 
family  and  conforence  calls  or  buy  two  lor 
hands-free  intercom  I  Add  our  case  set  lor  a  pro 
look. 
SP-1  $29-95        Case-CSP  $12  95 


SUPER  SLEUTH 
A  super  sensitive  am- 
punef  arisen  ww  nci 
up  a  pun  drop  at  15 
feet  i  Great  tor  mon> 
lonng  baby  s  room  or 
as  general  purpose 
arnpArlar  Fun  2W  mis 
output.  Runs  on  6  to 
15  volts,  uses  8-45 
ohm  speaker 
SN-9kn  $5  95 


BROADBAND 

PREAMP 

Very  popular  aentrlTve 

all-purpose  pre  amp 

ideal  for  scanner. 

TVs,  VHF/UMF  r<gSl 

counters  Lo  noise,  20 

08  gain.  100  kHz-t 

GHZ.9V-12VDCOP- 

erahon. 

SA-7kit  $14.95 


2  METERS 
223  MHz 

440  MHz 


FANTASTIC 
FM  TRANSCEIVERS 

SYNTHESIZED — NO  CRYSTALS 


Ramsey  oreaas  the  pnee  barrier  on  FM  hga*  The  Fx  is  tieaf  tor  shack, 
portable  or  moo*r  list  The  wide  a^ouency  coverage  and  programmable 
repeater  spite  mafcaa  ihe  FX  the  perfect  ng  for  Amateur.  CAP  or  MARS 
applications  Packet  Ofts  reaBy  appreoaie  irnj  dedicated  packet  pod, 
"THUE-FM"  signal  and  almosi  instant  T/R  switching  High  speed  packed 
.No  problem  Twelve  diode  programmed  channels,  5W  RF  output, 
sensrtive  dual  conversion  receiver  and  proven  EASY  assembly.  yVhy  pa/ 
more  lor  a  used  foreign  rig  when  you  can  have  one  AMERICAN  MADE  jby 
you)  lor  less.  Comes  complete  less  case  and  speaker  mike.  Order  our 
matching  case  and  knob  set  Tor  that  pro  look- 


$149 


95 


FX-146 kit {2 Meters).  . 
FX-223kit[iv<  Meiers} 
FX-446  kit  (2S4  Meiers! 
CFX  matching  case  sat 


i-iiri        i  i   it  t  i 


__.__. 


■    ■ 


.  .  _  _ . 


$14995 

$149  95 

..,$149.95 

..   $  24  95 


2  MTR  &  220  BOOSTER  AMP 

Here's  a  great  booster  tor  any  3  meter  or  220  UHz  hand-hati  una 
These  power  oooeasri  deever  over  30  watls  of  output,  aaowtng  you  lo 
hit  the  repeater  t  HM  quieting  write  Ihe  tow  noise  preansp  remarkably 
improves  reception  Ramsey  Etect romes  nassc4d  thousands  of  2  mala* 
amp  kits,  but  now  we  offer  completely  wvod  and  tested  2  meter,  as  wefl 
as  220  MHjg,  uni?s  Both  have  al  the  features  of  the  higtv^Tcewt  boost- 
ers at  a  tractKJn  of  the  cost. 
PA- 1 0  2  MTfl  POWER  BOOSTE  R  ( 1 0  X  power  gain) 

Fully  wired  &  levied    ,, $79  95 

PA  20  220  MHz  POWER  BOOSTER  (8  X  power  garn) 

Fully  wired  A  toaled $79,95 


■    l'W*<f«***T* 


QRP  TRANSMITTERS     HAM  RECEIVERS 


21, 30, 40, 00M 
CW  TRANSMITTERS 


Join  dta  Inn  on  QRP1  Thousands  of  these  mim-ngs  have 
been  sold  and  tons  of  DX  contacts  have  been  made, 
imagme  working  Eastern  Europe  with  a  $30  transmi:- 
lar— that's  ham  radio  at  its  best1  These  CW  ngs  are  ideal 
males  to  the  racaivers  ai  nghi  Tney  hove  two-position 
war  table  crystal  control  (one  popular  ORP  XTAL  -nctud- 
ed),  one  watt  output  and-  o^iNh.  wtenna  iwiich-Punson 
1 2VDC.  Add  our  matching  cass  and  knob  *nl  tor  a  hand- 
some f  I  ml  si rarj  look. 

Your  choice  ot  bands  .        .  IpP. $29.95 

fSpearfy  band.  QRP-20,  30.  40  Or  BO) 
Matching  case  4  knob  set.  CORP  $12.95 


E-2  KEY  CMOS  KEYER 


Send  perfect  CW  wrt  hm  an  hour  of  rvoeivtng  this  tot* 
Ea^y-to-Ourid  kit  has  Sktetojne  osoaatry  speed  control 
and  keys  most  any  transmrttet"  Rjnsfc*  nr<orith5  0na9V 
battery.  29-page  manual  gives  ideas  Oh  making  your 
own  key  tor  extra  savwigs  Add  our  matchsng  case  set 
tor  complete  station  took. 
CW-7 kit  ■ 524.36 

Matcrung  caaa  knob  sat  CCW  ,  $1295 


Am 

20. 30, 40,  80 H 
All  Mode  RECEIVERS 


6u4d  >our  own  mes!  ham  station. 
am  CWr  SS6  teceivers  use  direct  ccraersson  design 
mfr  NE602  IC  as  featured  m  OST  and  AHRL  hand- 
Docks  Very  sensitive  varactor  tuned  over  entire  band. 
Plenty  of  speaker  volume  Runs  on  9V  battery  Very 
EASY  to  build,  tots  ol  Ion  and  educational — ideal  for 
begmner  or  old  pro.  New  30-page  manual,  Add  the  case 
sat  lor  well-fitted  professional  look, 

Your  choice  of  bands .„..,,..    $27  95 

(Specify  band:  HR-20,  HH-30,  HR<4u,  Hfl-BO) 
Matching  case  &  knob  set.  CHF , ... .  $12  95 


2,6.  10  MTR.  220 
FM  RECEIVERS 


ACTIVE  ANTENNA 


Cramped  for  space?  Get  longwlre  performance  wilh 
this  desktop  antenna.  Properly  designed  unit  has  dual! 
HF  and  VHF  circuitry  and  built-in  whip  antenna,  as  well 
as  external  Jack.  RF  gain  control  and  9V  operation 
makes  unit  ideal  (or  SWLs,  traveling  hams  or  scanner 
buffs  who  need  hotter  reception.  The  matching  case 
and  knob  set  grves  Ihe  unit  a  hundred  dotar  look1 
AA-7  Kit  $24.95 

Matching  case  A  knob  set.  CAA  $12  95 


SPEECH  SCRAMBLER 


Common  cite  m  total  privacy  over  phone  or  radio.  Kit 
teaaujes  fuJ  dupieu  operation  using  frequency  inver- 
sion. Both  mrtte  and  speafcer  or  line  mVout  connections 
Easy  hookup  to  any  tad*,  and  telephone  use  requires 
no  direct  connection1  Easy  to  buikj  2  IC  orcmt  Can  also 
he.  used  to  descrample  many  2-way  radio  signals.  Fin- 
ish your  kit  off  with  Ihe  handsome  case  A  h  nob  set. 

SS-7  kit $23.95 

Matching  case  &  knob  set,  CSS  .„♦,,., $12  95 


SHORTWAVE  RECEIVER 


Keep  an  ear  on  the  locaf  repealer  gang,  monitor  ihe  cops , 
check  out  the  weather  or  Just  plain  listen  Around.  These 
sensitive  superhet  receivers  are  just  the  ticket.  They  tuna 
any  '  ■  Mil/  portion  of  the  band  and  have  smooth  varactor 
tuning,  dual  conversion  with  ceramic  IF  filters,  AFC.  ad- 
justable squelch  and  plenty  of  speaker  volume  Run?  on 
9V  battery  and  performance  thai  rivals  the  b*g  rigs!  For  a 
cowsptalc  finished  pro  look,  add  our  matching  case  and 
knob  set  with  screened  graphics 

FM  communications  n^oevver  M  $29  95 

Specify  band  FR  145  jais),  FfW  («m>,  FRlO  (lOmL  FR^ 

220  (220  MHz) 
Matching  case  A  knob  set.  CFR  $12.95 


FM  STEREO  TRANSMITTER 


Run  your  own  stereo  FM  station1  Transmit  a  stapia  signal 
m  the  standard  FM  broadcast  bandtrirotignout  the  house. 
dorm  or  neighborhood  Connects  easily  to  line  outputs  on 
CD  player,  tape  decks,  etc  Runs  on  9V  battery,  has 
internal  whip  antenna  and  external  antenna  jack  Add  our 
case  set  lor  a  "station"  lookl 

FM-lOkil     $29.95 

Matching  case  sat,  CFM         $1295 


AIRCRAFT  RCVR 


Fantastic  receiver  thai  captures  ins  world  wifh  just  a 
12*  ansema!  Can  racewe  any  Z  MHi  portion  from  4-1 1 

WHz  True  iia^ailial  ^-35  atauufi  Mrwi-a  hning  *CC 
FF  zain  control,  plenty  of  speaker  volume  and  runs  on  a 
9V  battery  Fascirvaimg  Scout,  school  or  dub  project 
provides  Hours  of  fun  for  even  the  most  serious  OXer 
For  the  car,  consider  our  shortwave  converter.  Two 
swilchable  bands  (In  3-22  MHz  range!,  each  1  MHz 
*iae— luriiib  >j  uh  your  car  radio  dial  Add  some  Interest 
to  your  dhve  homo1 


Shortwave  receiver  kit,  SRI  , 
Shortwave  converter  kit,  SCI  . 
Matching  case  set  lor  SR I CSR  . 
Matching  case  set  lor  SCE,CSC 


■i  *  >■  ■■  ■  i 


....  $27.95 

$24.95 

A12  95 

A   4    ,      ISS a  C_iZkJ 

$12.95 


Yiaar  exerting  aircrafl  communicatians — pick  up  pianos 

up  lo  100  miles  away!  Receives  1  i0-i36  MHz  AM  a,r 
band,  smooth  varactor  tuning  superhel  with  AQC.  ce- 
rpmic  filter,  adjustable  squelch,  excellent  sensitivity  and 
lots  or  speaker  volume  Runs  on  9V  battery.  Great  for  air 
show*  or  Just  hanging  around  the  arrportt  Mew  30-pago 
manual  details  pilot  talk,  loo  Add  case  set  for  "pro" 
look 

AH- 1  K1I    .,.,.--.......-*..,.......... .*..,.,..-.  Sjc'I  .  Ira 

M  nrching  case  set.  CAR  + . .  * , ,  **«***..  -  *^«v*«  ■  $  1 2  95 


Tf  BUS  £pti*ljKl<0ff  puwtntHd. ttMtnmu »w  10 
c«rt  n  net  p*iimJ  »cf  urn  <n  cutgmit  i  or"  tor  ft- 
ittfltf  »i«ri.  1 1  iji  In  a  tiii^^i  rf  1  Iftl  Ipi  in  ^i 


S*se.  HXlfrt  y#NM*  430  Md  S3  Oft  'MY  m^ 


■A  «4«  iHltlllH   ■iOdi. 


_ .  PHONE  ORDERS  CALL 

^  716-924-4560 

riv  iff?  no  a    jccc 


™"  FAX  716-924-4555 

RAMSEY  ELECTRONICS,  INC  793  Canning  Parkway,  Victor.  NY  14564 


CIRCLE  34  ON  READER  SERVICE  CARD 
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Figure  6.  Spectrum  of  an  upper  sideband  TV  signal  after  it  has  been 
frequency-in  verted  by  a  higher  local  oscillator. 
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Figure  Z  Higher  local  oscillator  at  500,5  MHz  converts  the  lower 
sideband  of  the  A7V  signal  to  an  interference-free  signal. 
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Figure  8.  Resulting  downconverter  spectrum  after  higher  frequency 
oscillator  inverts  spectrum. 
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Figure  II.  (a)  PC  board  foil  pattern  (top  layer},  (bi  bottom  layer  foil 

pattern. 
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Figure  9.  Lower  sideband  of  transmitted  A  TV  signal  in  the  passband  of 
the  IF  amplifier,  showing  the  attenuation  of  the  FM  voice  repeaters. 


cy  selection  tuning  is  done  by  the  Local  Oscil- 
lator (L*0.).  In  older  TV  sets,  this  frequency, 
as  well  as  the  RF  tuning,  was  done  by  a 
channel  selector,  but  in  new  sets,  varactor 
electronic  tuning  eliminates  the  need  for 
these  mechanical  nightmares.  To  receive  an 
incoming  signal,  e.g.,  Channel  3,  on  6L25 


MHz,  the  vestigial 
one-sided  spectrum 
must  be  converted  to 
such  a  frequency  that  the  intermediate  fre- 
quency amplifier,  known  as  the  IF,  can  am- 
plify it.  Since  all  channels  must  be  converted 
to  this  IF  frequency,  a  frequency  must  be 
chosen  that  is  least  likely  to  be  interfered 
with.  Various  intermediate  frequencies  were 
used  in  early  TV  sets,  but  interference  from 
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Figure  10.  The  lower  sideband  ATV  down  converter, 
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other  services  was  found  to  be  very  bad. 
Later,  an  IF  frequency  near  45  MHz  was 
chosen*  IL  has  worked  very  well  for  the  last 
few  decades. 

The  second  design  standard  thai  must  be  set 
is  placement  of  the  UO.  A  frequency  above 
or  below  the  IF  is  acceptable.  The  L.O,  fre- 
quency can  be  61.25  plus  45.75  =  107.00 
MHz,  or  61.25  minus  45.75  =  15.50  MHz. 
The  TV  receiver  manufacturers  decided  to 
use  the  higher  L.O.  frequency.  The  IF  ampli- 
fier cannot  tell  which  L.O.  was  used.  The 
higher  L.O,  ensures  that  the  oscillator  does 
not  fall  in  any  VHF  TV  channel  when  the 
receiver  is  tuned  to  VHF  channels  2-13. 

When  UHF  came  along,  the  same  standard 
was  used.  It  was  desired  to  use  the  u asymmet- 
rical IF  amplifier  response  set  up  for  VHF 
reception.  This  is  what  has  created  a  problem 
for  AT  Vers  on  439.25  MHz. 

Now,  the  Fix 

Figure  5  shows  the  conversion  spectrum  of 
the  Channel  3  TV  signal.  Remember  that  the 
upper  sideband  is  the  chosen  sideband  trans- 
mitted commercially.  When  this  upper  side- 
band is  received,  i[  becomes  LOWER  SIDE- 
BAND in  the  IF  amplifier.  This  is  shown  in 
Figure  6. 

When  ATV  came  along*  it  was  easy  to 
build  a  downconverter  that  would  convert 
439.25  MHz  to  Channel  3  or  some  other  low 
frequency  channel.  If  Channel  3  was  the 
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MODEL  PT2S00A  LINEAR  AMPLIFIER 
The  Barker  &  Williamson  PT2500A  Linear  Am- 
plifier is  a  completely  self-contained  table-top 
unit  designed  for  continuous  SSB,  CW.  RTTY, 
AM  or  ATV  operation.  Intended  for  coverage  of 
all  amateur  bands  between  1.8  MHi  and  21 
MHz.  Two  type  3*500z  grass  envelope  tnodes 
provide  reliability  and  rapid  turn-on  time, 

FEATURES  INCLUDE: 

•  Full  1500  waft  output 

a  PI- network  input  for  nrKixirnum  drive 

•  Pressurized  ptenunn  cooling  system 

•  DC  antenna  relay  far  h  urn-free  operation 

•  Illuminated  SWR  and  power  meters 

•  Vernier  tuning  for  accurate  settings 

•  R-L  output  for  Qf eater  harmonic 
attenuation 

Ruggedry  constructed  of  proven  design,  this 
amplifier  reflects  the  manufacturer's  critical 
attention  to  details-  such  as  the  silver-plated 
tank  coil  tor  maximum  efficiency  Cathode 
zener  fuse  and  internal/extemar  cooling  ate 
among  the  protective  and  safety  devices 
employed  Input  and  output  impedances 
are  50  ohms. 

Dimensions:  1 T  wide  x  19"  deep  x  8"  ft  high 
Weight:  80  lbs.  (shipped  in  3  cartons  to  meet 
UPS  requirements) 

Price:   $2175*00      FOB  Factory. 
Price  includes  one  year  limited  warranty. 
Coll  or  write  factory  for  complete  speci- 
fications- 


OUTBACKER! 

I've  worked  over  200  countries 
mobile  with  my 
-      OUTBACKER  anc" 
v  Icom  735!  It's 
GREAT.  No 

hassles  and        ; 
f    easy  to  use. 

Bruce,  W40SH 


•n  Nor>h  Amertca  contact 

OUTBACKER  ANTENNA  SALES 

330  Cedar  Gien  Circle 

Chattanooga,  IN  37412 

(61 5)899-3390  faxphone 

TechTalk:  5. 00- 10:00  pm  est. 


Worlcfwde  contact- 

TERLIN  AERIALS 

unit  2t  3  Vampi  Way, 

WiJlettonW.A  6155 

AUSTRALIA 
tei  (011)6194576238 
fax(0U>6lv4577737 
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COMMODORE/AMIGA 
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. .  19.95 
.  9,95 
.  9.95 
.  „f  9.95 
. . .  9.95 
9.95 


COMMODORE 

O   mjAJmC  BT-T-  t      »  •■>   ™     B      ■       P      ■      ■       ■       ■ 

6  52  6  A -  ■ 

PLA/9061I4 

8563  CRT 
6567  VIC  . 

6551  SID  ..  

AH  901/225  236=227-229  ROMs 
310654  1571  Upgrade 

ft3l   1    DYSO-QO     CPU'      '      ...........Tr,*!.**^)..*!'-.- 

4 164/C64  RAM  .  ♦ , , 60 

C64  Keyboard  (new)    .-,.* 19.95 

Computer  Sater  II/C64  protection  system  for 

spikes  &  power  supply  overload  ,17,95 

NEW  C64  Repairable  Power  Supply!  Higher 

amperage  (1  .8)  runs  cool  (1  year  warranty) 24.95 

(4.3  amp  version  for  D64  includes  Commodore 
Diagnostician  Perfect  for  packet) 37.95 

AMIGA 

8520ACJA  (Most  problematic  chipj  12.95 

1 .3  Kickstart  ROM 2995 

8372A  1  Meg  Agnus,  Inc.  "Final  Test"  diagnostic 

diskette/Rockwell  chip  puller 59,95 

6372B  2  Meg  Agnus 79.95 

8373  Super  Den  tea  (Enhanced  Chip  Set)  ,.,,♦...  44.95 
o jOf  ue n i Be  .     .  ,  * .......  *  >  ^  *  <•  ..*>**■  * * .  ■  * * ». *  *  £~¥- a u 

8364  rSUiB     ,....,-,...ti-  +  i  —  ......_         ,,...,.-,-  £-*^  ,y  u 

& '  i  s  \j3ry  .......   . . ....... . . . , ...  j-t'33 

24.95 
199  95 
52995 


83  95 
€7  50 


I  *  4/80  SC  ZIP  (A300O) .♦..., 

A500PCMBtnefboard  (populated  and  tested)  ... 
A2000  PC  Motherboard  (new)  w»tn  8372A/i,3ROM#373    . 
MHpCliii*nnn,*fir£  Agnus/Rockus*  chip  putter/ 

"fina  Test"  dtsgnostc  iWirtU.* . . 

A5QG20G*tttt^FoolUnri*raaiSwt^^  . 

Amiga  A500  keyboard  (new.  exact  replacement) 

SEND  FOR  FREE  36  PAGE  CATALOG 


THE  GRAPEVINE  GROUP,  INC. 

3  Chestnut  Street,  Surfern,  NY  10901 


ORDER  LINE  1-800-292-7445 

914-357-2424  Hours  9-6  EST  M-F  Fax:914-357-6243 

We  Ship  Workiwrtle  Prices  Subject  to  Change 


CIRCLE  192  ON  READER  SERVICE  CARD 


MODEL  VS150OA   ANTENNA  COUPlER 

The  Barker  &  Williamson  VS1500A  antenna 
coupler  is  designed  to  match  virtually  any 
receiver,  transmitter  or  transcervef  in  the  160 
to  10  meter  range  (1  8  to  30  bAHi)  with  up  to 
1500  warts  RF  power  to  almost  any  antenna, 
including  dipotes  inverted  veel  verticals, 
mobile  whips,  beams,  random  wire?  and 
others,  fed  by  coax  cable,  balanced  lines  or 
a  single  wire.  A  1:4  balun  Is  built  in  for 
connection  to  balanced  lines 

FEATURES  INCLUDE: 

•  Series  parallel  capacitor  connection 
for  greater  harmonic  attenuation. 

•  Irvcircuit  wattmeter  for  continuous 
monitoring 

•  Vernier  tuning  for  easy  adjustment. 

Front  panel  switching  allows  raptd  selection 
of  antennas,  or  to  an  external  dummy  load, 
or  permits  bypassing  the  tuner 

Dimension  (Appro*  >  11"  wkfe  x  13"  deep 

x  6"  high 

Weight  6%  lbs. 


Price: 


.00 


$499 —   FOB  Factory. 
Fully  warranted  for  one  year. 


,j 


BW 


*J,L  OUR  PRGDUC1S  [MDt  ft  LISA 

BAUER  *  WILLIAMSON 

i  xr  Dsfttoutm    Wte  &  Co* 

zro  S"i«*  6*5?=:  FA.  *3flG  7 
(215)  7W-5W* 
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WHY  IS  THIS  TOUGH  OLD  BIRD  STILL 
THE  INDUSTRY  STANDARD  WATTMETER? 


Simple.  No  one's 
been  able  to  improve 
on   the   basic   Bird 
Model  43  THRULINE® 
directional  wattmeter  since 
its  inception        not  even  ui 


Rugged,  reliable  and  accurate, 

its  also  extremely  versatile  and 

easy  to  use.  With  Bird  precision 

plug-in  elements,  it 

measures  forward  and  ,        .      ,     , 

reflected   CW   power  wn°  €l8€  out 

from  100m  W  to  10,000W, 

0.45  to  2,300  MHz,  with 

±  5%  of  full-scale 


BiiYH 


accuracy.  It  even 
has  built-in  remote- 
reading  capability,  can 
be  used  for  RF  signal  sam- 
pling and  its  QC  (Quick 
Change)  connectors  are  inter- 
changeable in  the  field  without 
affecting  calibration.  There's  a 
model  that  reads  AM  peak  power 
too,  the  new  43P  ...  or 
you  can  retrofit  your 
trusty  Model  43  for  it  in 
about  15  minutes.  Con- 
tact us  or  your  Bird  dis- 
tributor for  del  ails. 


303C3  Aurora  Rd.. Oevelarvd  OH 44139 U.S.A.  -  (216)  246-1200 -TLX:  706888  B>rd  Elec  UD  •  FAX:  (21$)  248-5426 
WESTERN  REGION  OFFICE:  Ojai  CA  -  Prione:  (805)  646-7255 


t  Copyr^tt  I99i  B*0  Euctmcnc  Cop. 
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choice*  the  designer  of  the  downconverter 
had  to  decide  where  in  the  spectrum  the 
downconverter  L.O,  would  be  piaced.  It  is 
difficult  to  build  oscillators  in  the  UHF  spec- 
trum, so  some  manufacturers  decided  that  the 
L.O.  should  be  placed  on  the  low  side  of 
439,25  MHz,  or  439.25  -61.25  =  378 
MHz.  The  other  choice  would  have  been 
439.25  +  6L25  =  500,5  MHz  which  would 
result  in  lower  sideband  detection. 

The  lower  frequency  L.O,  choice  was  also 
influenced  by  falsely  concluding  thai  the  up- 
per sideband  of  the  two-sided  ATV  signal 
must  be  the  sideband  that  is  received  by  the 
TV  set.  Another  consideration  was  that  it  is 
more  difficult  and  expensive  to  design  and 
build  a  higher  frequency  L.O. 

Both  sidebands  are  transmitted  by  many 


ATV  transmitters,  and  the  picture  is  the  same 
whether  the  upper  or  lower  sideband  is  recov- 
ered. Figure  7  shows  how  an  oscillator  on  the 
high  side  of  the  ATV  carrier  can  detect  the 
same  picture. 

If  the  choice  had  been  to  place  the  ATV 
L.O.  on  the  high  side  of  the  incoming  signal, 
the  lower  sideband  would  have  been  detected 
WHERE  THERE  ARE  NO  FM  RE- 
PEATERS. This  mostly  eliminates  the  FM 
interference.  The  passband  of  a  typical  TV 
set  rejects  anything  on  its  IF  higher  sideband. 
Remember  that  the  sidebands  REVERSE  in 
the  IF  amplifier.  The  rejection  of  the  upper 
sideband  in  the  ATV  spectrum  is  as  good  as 
the  rejection  of  the  TV  set  IF  amplifier.  This 
varies  from  TV  to  TV,  but  the  rejection  is 
good  enough  to  reject  adjacent  channels  on 
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Figure  12.  {a}  The  mechanical  layout  on  top  of  the  PCB.  Mount  components  right  on  top  of  the 
board.  To  modify  the  circuit  for  upper  sideband  receive,  cut  the  trace  indicated  by  the  dotted 
lines  (13)  and  attach  a  3/4  *  high  by  3/8  "  wide  018  wire  loop  to  bridge  the  gap  as  shown  in  hold 
lines,  (b)  The  bottom  of  the  PCB.  Note  that  Q3,  the  SBL-l  and  the  of  her  components  shown  here 
are  soldered  to  this  side  of  the  board. 
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cable  TV  where  channels  are  side  by  side. 
This  is  different  from  commercial  RF  trans- 
mitted TV,  where  adjacent  channels  are  now 
allowed  within  a  certain  geographical  dis- 
tance. 

The  conversion  is  shown  in  Figure  8.  A 
typical  IF  passband  characteristic  is  shown  in 
Figure  9, 

Build  your  own  Downconverter 

It  is  easy  to  build  a  downconverter  that 
receives  the  lower  sideband.  If  you  do  not 
wish  to  modify  your  present  downconverter, 
why  not  build  one  yourself?  Figure  10  shows 
a  circuit  that  works  very  well  for  ATV  and 
operates  with  the  oscillator  on  the  upper  side 
of  the  received  frequency. 

The  incoming  signal  is  amplified  by  two 
MRF-901  transistors.  Siripline  inductors  are 
used  on  both  stages  of  ihe  RF  amplifiers.  The 
oscillator  is  also  stripline,  and  is  varactor 
tuned  with  a  potentiometer  on  the  front  panel , 
The  mixing  between  the  incoming  signal  and 
the  oscillator  is  done  in  a  4~diode  mixer.  The 
output  is  filtered  and  put  out  to  an  F-type 
connector  that  is  connected  to  a  TV  set  tuned 
to  Channels  2-4. 

Each  of  the  RF  stages  are  decoupled  with 
well-filtered  DC  voltages  supplied  through 
feed-through  capacitors.  The  noise  figure  of 
the  downconverter  is  excellent,  and  rivals  the 
performance  of  more  expensive  GaAsFET 
front  ends.  If  desired,  a  small  GaAsFET  am- 
plifier, such  as  the  Hamtronics  LNW-432, 
can  he  put  in  front  of  the  downconverter.  In 
this  case,  the  first  stage  of  the  downconverter 
can  be  eliminated,  and  the  GaAsFET  output 
is  connected  directly  to  the  base  connection 
on  the  microstrip  of  the  second  stage  in  the 
downconverter.  Youll  see  some  improve- 
ment in  performance  when  using  the 
CiaAsFET  prcamp,  although  the  noise  figure 
of  the  MRF-901  front  end  is  very  good.  Fig- 
u  re  10  shows  the  circuit  diagram  of  the  lower 
sideband  downconverter.  Figure  11  shows 
the  printed  circuit  board  layout,  lop  and  bot- 
tom, and  Figure  12  the  parts  layout, 

Tune-Up  and  Operation 

Mount  your  downconverter  in  a  metal  en- 
closure with  a  BNC  or  N  connector  for  the 
antenna  input  and  an  F  connector  for  the 
channel  3  TV  output  (you  can  use  VHF  chan- 
nels 2^4).  Hook  up  the  downconverter  to  the 
VHF  input  of  your  TV  set  and  aitach  a  good 
70  cm  antenna  to  the  BNC  or  N  connector, 

Power  up  the  downconverter  {use  a  12-volt 
supply)  and  set  your  TV  set  for  channel  3. 
Use  channel  2  or  4  if  you  have  a  strong  local 
station  on  3.  Have  a  nearby  station  who  can 
transmit  a  low  power  signal  on  the  low  end  of 
the  band  on  cither  42  L 25  or  426. 25  MHz  (or 
look  for  the  output  of  an  ATV  repeater), 
adjust  the  front  panel  tuning  potentiometer 
for  the  low  end  of  its  range  and  adjust  capaci- 
tor CI  8  until  you  see  a  picture.  If  you  find  that 
you  cannot  tune  high  enough,  you  may  have 
to  use  a  lower  value  resistor  for  Rt  (try  2,0k 
instead  of  2.2k  in  this  instance). 

If  you  can't  generate  anything  on  the  low 
end,  just  have  someone  send  on  434  or 
439.25  MHz,  and  tune  the  potentiometer  to 
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COMMUNICATIONS 

ELECTRONICS  INC. 
Em&rg&ncy  Operations  Canter 

has  expanded  to  our  new  two  acre  facility  and 
World  Headquarters.  Because  of  our  growth, 
CEI  is  now  your  one  stop  source  for  emergency 
response  equipment.  When  you  have  a  com- 
mand, control  or  communications  need,  essen- 
tial emergency  supplies  can  be  rushed  to  you  by 
CEI.  As  always,  for  over  twenty  three  years, 
we're  ready,  willing  and  able  to  help.  For  1 992, 
we're  introducing  new  products  from  Uniden, 
Shinwa,  Cobra,  Ranger  Communications, 
Grundig,  San  gean,  Magnavoxjcom  andRELM. 

NEW!  Shinwa  SRQ01-B 

List  price  $799.95/CE  price  $479.95/SPECIAL 

Continuous  coverage  from  PS. 000  through  999.995  MHz. 
If  you're  looking  for  an  excellent  synthesized  scan- 
ner designed  for  mobile  surveillance  use,  the  new 
Shinwa  SR001  scanner  offers  features  never  be- 
fore offered  al such  a  low  price.  When  you  purchase 
this  wide  band  scanner  from  CEI,  you'll  get  a  free 
infrared  wireless  remote  control  that  allows  you  lo 
control  your  scanner  from  over  20  feet  away,  Se- 
lectable frequency  steps  of  5.0/1 0.0/1 2.5/20 .0/25.0/ 
50.0  or  100.0  KHz.  are  available.  Dual  antenna 
inpuls  terminating  in  an  MN-type"  and  "BMC"  con- 
nectors are  included.  Other  features  include  200 
memory  channels  grou ped  in  1 0  banks  of  20  chan- 
nels, easy  to  read  multi  color  LCD  display,  lithium 
battery  for  memory  back-up.  35  channel  per  sec- 
ond high  speed  scanning,  priority,  limer  and  even 
an  alarm  to  alert  you  to  transmissions  on  your 
choice  of  one  special  frequency.  We  even  include 
a  mobile  mounting  bracket.  The  SR001  can  be 
used  for  base  station  use  with  the  purchase  of  the 
AC5-B  12  voll  DC  power  Supply  for  only  $34.95 
each.  A  great  sounding  external  speaker  #SPE-B 
is  available  tor  only  $24.95. 

SHINWA  POCKET  PAGERS 

The  fire  department  hazardous  materials  response 
teams  and  police  department  SWAT  crews  that  need 
reliable  radio  alerting  systems,  stake  their  lives  on 
Shinwa.  We  offer  a  two-tone  pocket  pager  with  monitor 
feature  and  even  a  voice  storage  option  at  an  afford- 
able price,  To  order,  we  need  your  pagi  ng  frequency  as 
welt  as  tone  reed  frequencies .  For  other  configurations 
Of  two-way  radio  information,  please  fax  us  your  speci- 
fications to  313-663-8SS8  Of  phone  313-996-8883. 

NEW!  ICOM ICR1-B 

List  price  $799.95/CE  price  $519.95/SPECIAL 

Continuous  coverage-  from  1 00  kHz  through  1.300  GHz. 

The  ICOM  ICR1  keeps  you  in  touch  with  the  world 
when  you're  on  ihe  go.  The  palm-size  ICFM  is 
equipped  with  AM,  FM  and  wide-FM  modes  to  fully 
answer  your  monitoring  needs.  With  1 00  memory 
channels  and  a  dual  frequency  selection  system, 
you  gel  a  top-class  communications  receiver.  Not 
only  can  you  program  scan  searches  only  for  sig- 
nals within  a  specified  frequency  range,  its  also 
possible  to  write  frequencies  of  received  stations 
automatically  into  memory.  Jn  addition,  unwanted 
frequencies  can  be  skipped.  Order  ICBC72-B  bat- 
tery rapid  charger  for  $99.95  and  a  BP84-B  1 ,000 
ma.  battery  pack  for  $74.95, 

NEWNCOM ICRWO-B 

Ust  price  S799.95/CE  price  $579.95/SPECIAL 

Continuous  coverage  from  100  kHz.  through  1856  MHz. 

Now  you  can  bring  a  wider  world  of  broadcast- 
ing, VHF  air  and  marine  bands,  emergency 
services  and  many  more  communications  into 
your  vehicle,  Iconfs  advanced  ICR1 00  fully  cov- 
ers all  the  stations  worth  hearing  with  up  to  1 00 
memory  channels  and  a  multitude  of  features. 


SCANNERS/CB/RADAR 
U  N  I  D  E  N 

Pft03lOE-8  Uniden  40  Ch.  Portable.'Mobte  CB rf*72,9S 

PR03:ftE-Blftntfm4Q€lt  Remote  mourn  C8 ,.599  95 

GRANT-B  UnkJan  40 channeJ  SSB  CB  mobile Si  52.95 

WASHINGTON^  Unkten  40  Ch.  SSB  CB  base $229.95 

PC  122-B  Uniden  40  cnannai  SSB  CB  mobte ^„  Si  1 3,95 

PC66A-B  Uniden  40  cnannel  CB  Moble 178,95 

PRQ510XL-B  Uniden  40  channel  CB  Mobita 539,95 

PRO520XL-B  Uniden  40  channel  CB  Mobifci $54.95 

PRQ535E-B  Uniden  40 channel  C8  Mobile ,...$6995 

PR053SW-B  Uniden  40  ch,  weather  C&  MobHe $7895 

PROaiOE-B  Uniden  40 channel  SSB  C9  Base $174,95 

UNIDEN  RADAR  DETECTORS 

RD3OO02X-B  Uniden  3  band  suction  mount  radar ....  $1 19.95 
nD?400ZX-B  Under  3  band  radol  detector  ............  $109.95 


RDBO  B  Uniden  2  band  radar  detector 

CARD-B  2  band  c  radii  card  siz*  radar  detector 
RD3XL-B  Uniden  3  band  radar  detector  ^^^ 
RD9XL-B  Uniden  "micro"  s^e  radar  detector  .„, 
RD27  B  Unkten  visor  mount  radar  detector 


$64,95 

.....$8995 
^$10995 

$S9  95 

$39,95 


T 


Q)<3b 


19  PLUS-B  Cobra  CB  radio 


♦♦♦$36.95 


1BRV-B  Cobra  CB  radio „mmmmrm^„-. , $54.95 

41  PLUS  B  Cobra  CB  radio „ $72,95 

70LTD-B  Cobra  remote  mqunl  CB  radio $99.95 

19LTD-B  Cobra  Classic  series  CB  radio $44.95 

21 LTD-B  Cobra  Classic  series  CB  radio $54.95 

25LTD-B  Cobra  Classic  series  CB  radto . „„„>$89.95 

29LTD-B  Cobra  Classic  series  CB  radio .$109.95 

14SGTLB  Cobra  AIWSSB  CB  radio „ $1^995 

148GTL-B  Cobra  AM^SSB  CB  radk> _„ „„.,.$149  95 

90 LTD-B  Cobra  Base  station , ,,„..„„„„.„♦  $69.95 

142GTL-B  Cobra  AW/SSB  Base  station $199  95 

2000GTL-B  Cobra  Deluxe  AM/SSB  Base  station  ......$379,95 

COBRA  RADAR  DETECTORS 

RQ3163-3  Cobra  3  band  radar  detector ^^^ttOSJS 


R03175-B  Cobra  3 band  radar  rjetedor „«,,„,.„„,. St £9.95 

RD3173-B  Cobra  3  band  radar  detector  „ M  „„.  S  X  39.95 

RQ3183-B  Cobra  3band  radar  detector .„„. „.„„,.„...$  139.95 

Bearcat  200XLT-B 

List  price  $509.95/CE  price  $239.95/SPECIAL 

12  Band,  200 Channel,  Han**!  Sea-eh. Umt  Hold.  Priority.  Lockout 
Frequency  range: 29-54.  1 16-174,  406  512.  &06^9&G  MH2, 

Excludes  823 .9675-843,0125  and  806.9375-694.0125  MHz. 
The  Bearcat  20DXLT  sets  a  new  standard  for  handheld  scunners  in 
performance  and  dependability.  This  full  featured  unit  haa  200  pro- 
grammable channels  wth  10  scanning  banks  and  12  band  coverage. 
If  you  want  a  very  similar  model  without  the  BOO  MHz.  band  and  100 
channels,  order  th  e  SC100XLT-B  for  only  $179.95,  Includes  antenna, 
copying  case  belt  loop,  m-cad  b&rtery  pack,  AC  adapter  and  ear* 
phone.  Order  your  scanner  Irvn  CEI  today. 

Bearcat  800XLT-B 

List  price  $549.95/CE  price  $239,95/3PECIAL 

1 2-bandp  40  Channel  Nothing  excluded  in  the  800  MHz  band. 
Bands:  23-54.  1 16-1 74h  406-51  £  806-956  Mhz. 
H  you  do  not  need  the  300  MHz.  band,  ardor  the  Bearcat 
210XLT-B  For  the  spec aJ  CEI  prce  or  ft 39  95, 

Magnavox*  Satellite  Phone 

CE  price  $48,880  0OSp«ciat  order  -  allow 45  days  for  delivery. 
When  war  broke  out  in  Iraq,  you  heard  alt  the  action  because 
CNN  had  a  satellite  telephone.  When  a  disaster  such  as  an 
earthquake  or  a  hurricane  strikes  your  community  and  commu- 
n  leal  ions  are  disrupted,  you  can  depend  on  instant  reliable 
communications,  Just  like  CNN  did  using  your  Magnavox 
M  ag  naP  ho  ne.  1  n  marsat  comm  u  n  Icat  Ion  sateJ  I  rtes  are  I  n  goosta- 
tlonary  orbit  along  the  equator.  They  beam  two-way  voice  and 
dala  Iran  s  miss  ions  between  your  satellite  phone  and  fixed  earth 
stations,  In  most  instances,  telephone  calls  are  dialed  directly 
once  you  have  selected  the  satellite  serving  your  location.  No 
matter  where  you  are  on  the  planet,  the  MagnaPhone  automati- 
cally selects  the  Land  Eanh  Station  fLES)  nearest  the  destina- 
tion cal  ted .  Th  rs  makes  placing  acal  I  as  easy  as  us  ing  a  stand  ard 
lelecthio^Q.  Chral  ID  numbers  perm*!  a  separate  Inmarsat  tele- 
phone number  lo  be  used  to  route  cafe  to  one  oi  the  external 
telephone  ports  wnich  could  be  used  lor  a  fax  machine  or  a 
computer  data  line.  For  telephone,  tetex.  fax  and  data  commu- 
nications anywhere  in  the  world ,  the  new  M  X2Q20P  Mag  naPh  one 
is  (he  most  compact  Inmarsat- A.  Class  1  terminal  available 
today.  Like  a  ceJIu'ar  phone,  airtime  wil  be  fried  lo  your 
account.  The  new  MagnaPhone  weighs  Just  47  lbs  (21  kg), 
including  the  antenna.  Add  the  optional  rugged  teed  case  (only 
$950. 0C}  and  rt  can  travel  as  airline  baggage  on  commercial 
carriers.  When  you  arrive  at  your  destination,  installation  can  be 
done  in  less  than  five  minutes.  For  more  information  call  our 
Emergency  Operatic  ns  Center  at  313-996^88. 


RELM  UC202-B  2  Wat!  transceiver  on  154,57  MHz. S1 14,95 

HELM  RH256NBB  25  Watt  VHF  transceiver $299.95 

RCI2950-B  Ranger  Comm.  25  Wan  10  Meter  xe*vr+S234/&5 
MR81Q0-B  Uniden  surveillance  scanner  .CALL  FOR  PRICE 

BC55XLT-B  Bearcat  10  channel  scanner  .. ...$114.95 

ADi0f>B  Plug  in  wal  charger  for  BC55XLT  „_™ 14.95 

PS001-B  Cigarette  lighter  cable  for  BC5SXLT ,„ $14,95 

VC001-B  Carryi rg  ci&e  for  BC55*LT „ $14.95 

BC70XLT-B  Beaical  20  channel  scanner $139.95 

BP7f>8  Ni-Cad  batlery  pack  for  BC70XLT  scanner  ,,$39.95 
BC142XL-B  Bearcat  10  channel  10  band  scanner ..  jSi.95 
8Ct47XLT-B  Bearcat  16  channel  10  band  scanner  ..$94,95 
8C172XL-B  Bearcat  20  channel  1 1  band  scanner  ..$124.95 
BC177XIT-B  Bearcal  16  channel  11  band  scanner  $129,95 
BC59QXLT-B  Bearcal  100  channel  1 1  band  scanners  194,95 
SG760XLT-B  Bearcal  100  channel  12  band  scanner$254.95 

BC002-B  CTCSS  lone  board  lor  BC59Q/760XLT $&4,95 

BC003-B  Switch  assembly  for  BC590V760XLT  .., $22,95 

BCS55XLT-B  Bearcal  50  channel  12  band  scanner  $174,95 
BC560XLT-B  Bearcal  16  channel  10  band  scanner  ..$94.95 

BP205-B  Ni  Cad  battery  pack  for  BC200/100XLT $39,95 

TRAVELLER2-B  Grundig  shortwave  receiver $54r9$ 

COSMOPOLJT-B  Grundig  shortwave  receiver $179,95 

SATELLIT500-B  Grundig  s-o%vave  receiver ,,. $499.95 

SATELLIT6SO-B  Grundig  shortwave  receiver  . — ....$849.95 

ATS800-B  Sangean  shortwave  receiver „T+T+..,„„.$©9r95 

ATS803-B  Sangean  shorrwave  receiver _ $159.95 

74102-B  Midland  emergency  weather  receiver ,....$34.95 

771 16-3  Midland  CB  with  VHF  weather  &  antenna  ...  $66.95 

771 1fr  B  Mrdland  CB  mobite  with  VHF  wealher $62,95 

7791 3-B  Midland  CB  portable  whh  VHF  weather  .„,...  $79.95 

76300- B  Midland  CB  base  station $92.95 

NPOB  Uniden  National  Police  Directory $19.95 

FBE-B  Frequency  Directory  for  Eastern  U,SA  «,.,♦„. $14*95 
FBW-B  Frequency  Directory  tor  Western  U.S.A.  ....,..$14.95 
HFD1-B  Ml.  IL,  IN.  KY.  OH.  Wl  Frequency  Diredory,$l4.95 

RFD2-B  CT,  ME.  MA.  NH,  Rl.  VT  Directory  „. $14.95 

RFD3-B  DE.  DC.  MD,  NJ,  NY*  PA#  VA,  WV  Directory  $14.95 
RFD4  AL.  AR.  FL.  GA.  LA,  MS,  NCf  PR,  SCt  TN,  VI  ,$14.95 
RFD5  AK.  ID.  IA.  MN,  MT.  NE.  ND,  OR,  SO,  WA,  WY$14.95 
RFD6  CA.  NVt  Ut  AZ,  HI.GU  Frequency  Directory  .$14.95 
RFD7-B  CO,  KS,  MO,  NM+  DK,  TK  Freq.  Directory  „.  $14.95 

RWB-B  Passport  to  World  Band  Radio ..„ $16.95 

ASD-B  Airplane  Scanner  Directory  ...... ....$14.95 

TS&B  "Top  Secret*  Registry  of  U.S.  Go/A,  Ffoq. $16,95 

TTC^  Tune  in  on  Telephone  Cafls ,.M........... $14,95 

CBH-B  B^CBHar^tooofoAM^'FM.Freeband >«  $14.95 

TlC-B  Techniques  tor  Intercepting  ComrnunicaJons  ,,$14.95 

EEOB  Embassy  &  Espionage  Communicalions S:-v.95 

SMHV1-B  Scanner  ModlicaJion  NandtxJOkVokjmo  1  $18.95 
SMHV2-B  Scannef  Modlication  Handboo^Voajme  2$  13.95 
LIN-B  Latest  Intelligence  by  James  E.  Tunnel  „...,..4.$17.95 
A60-B  Magnet  rnount  mobiJe  scanner  antenna  ,.....,..,$39.95 
A70-B  Base  station  scanner  antenna. rr,,....«..w..„«,„ $39,95 

USAMM-B  Mag  mouni  VHF  ant,  w/  12  cable  ,.. $39,95 

USAK-B  3^4 "  hole  mount  VHF  antenna  w/  12^  cable.. $34.95 
Add$5X0sh'ppmghraiIaccsssormsord9mdatfh&sam9time. 

Add  $15.00  shipping  p9t  radio  and  $6,00  par  antenna, 

BUY  WITH  CONFIDENCE 

Michigan  residents  please  add  4%  sates  tax  or  supply  your 
tax  I.D.  number.  Written  purchase  orders  are  accepted 
from  approved  government  agencies  and  most  well  rated 
firms  al  a  10%  surcharge  tor  net  10  billing.  Alt  sales  are 
subject  lo  availability,  acceptance  and  verificalion.  Prices, 
lerms  and  speoficaiions  are  subject  to  change  without 
notice.  All  prices  are  in  U.S.  dollars.  Out  orstock  items  will 
be  placed  on  backorder  automatically  or  equrvaient  prod- 
uctsubstituted  unless  CEI  is  instructed  diHerently.  Ship- 
ments are  F.O.B.  CEI  warehouse  In  Ann  Arbor.  Ktchigan. 
No  COD'S.  Not  responsible  tor  typographical  errors. 

Mail  orders  to:  Comm  unicaisons  Elect  rentes,  Box  1045. 
Ann  Arbor,  Michigan  481 06  U.S, K  Add  $1 5  00  per  radio  far 
U,  P.S.  ground  shipping  and  handling  in  the  consinenEai 
US.  A.  For  Canada,  Puerto  Rico.  Hawaii,  Alaska,  or  APO/ 
FPO  delivery,  shipping  charges  are  two  limes  continental 
U.S.  rates.  II  you  have  a  Discover,  Visa,  American  Express 
or  MasterCard,  you  may  call  and  place  a  credit  card  order, 
5%  surcharge  lor  billing  to  American  Express.  For  credit 
card  orders,  call  toll-free  in  the  U.S.  Dial  800-  USA-SCAN. 
For  Information  call  3 1 3-996-688B  FAX  anytime,  dial  31 3- 
663-8888.  Order  from  Communications  Electronics  today. 
Scanner  Distribution  Center™  and  CEI  logos  are  trade- 
marks of  Communications  Electronics  Inc. 
Sale  dales  1 2/2/B1  through  5/31/92  AD  #121591 -B 
Copyright  ©  1992  Communications  Electronics  Inc. 

For  more  information  call 

1  -31 3-996-8888 

Communications  Electronics  Inc. 
Emergency  Operations  Center 

P.O*  Box  1045.  Ann  Arbort  Michigan  40106-1045  U.S.A. 
For  orders  call  313-996-8888  or  FAX  31 3-663-8888 
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the  upper  end  of  its  range.  Then  just  adjust 
CI  8  for  a  picture. 

Once  you  receive  an  image,  have  the  trans- 
mitting station  reduce  his  power  or  move  his 
antenna  until  you  have  a  weak,  snowy  pic- 
ture. Now  peak  capacitors  CI  and  C8  for  the 
strongest  image. 

Selectable  Sideband  Options 

If  you  have  no  interference  problems  on 
439,25  MHz  in  your  area,  or  operate  on  other 
frequencies  in  the  band  (434,  427.25,  426.25 
or  421.25  MHz),  you  can  use  this  down- 
converter  to  receive  regular  upper  sideband 
transmissions  by  cutting  the  trace  to  the  right 
of  CIS  (see  option  in  Figure  12a)  and  adding 
a  3/4"  high  by  3/8"  wide  #18  wire  loop  to 
bridge  the  gap.  You  will  need  to  do  ihis  if  you 
are  receiving  ATV  transmitters  or  repeaters 
that  use  vestigia!  sideband  filtering. 

For  the  more  adventurous,  you  can  add 
the  loop  for  upper  sideband  receive,  then 
mount  a  small  relay  on  the  bottom  of  the 
PC  board  so  that  the  pins  short  out  this  gap 
when  activated.  That  way  you  can  receive 
upper  sideband  ATV  in  one  position,  and 
lower  sideband  when  ihc  relay  is  closed. 
You'll  have  to  experiment  around  to  find 
the  right  length  of  the  #18  wire  loop  so  that 
you  tune  the  same  frequency  whenever  the 
relay  is  activated.  Otherwise  you'll  have  to 
readjust  the  tuning  potentiometer  or  tweak 
CIS, 


The  ATV  LSB  Downconverter 

R1 

470  ohms 

R2,6 

2,2k  ohms 

R3,7 

390  ohms 

R4,8 

3+3kohms 

R5P9 

1 00  ohms 

R10 

47k  ohms 

R11 

220  ohms 

R12 

10k  ohms 

R13 

10k  ohms 

R14 

180  ohms 

C1.B 

1-10  pF  variable,  Sprague,  CYC  40,000  (green) 

C18 

1 -1 5  pF  variable,  Sprague,  CYC  20,000  (white) 

02,9.15,16 

15pFdisc 

C3,5,10,12 

0.01  feed-thru  nan  critical  value 

C4,6t1tj3 

0.01  u.F  disc 

07,14,17,19.22.23.25 

0.001  (jF  disc 

020,21,27 

5  pf  NPO 

C24 

100  jaf  electrolytic 

C25 

10  uF  electrolytic 

L4 

IQpH  choke 

L5 

4.7  pH  choke 

L6 

0.15  \iH  choke 

01,2 

MRF-901 

03 

2N5179 

VR1 

7BL05 

D1 

MV2205 

02 

IN  5231  Bzener 

SBL-1 

double  balanced  mixer  Mini-Circuits 

Note:  A  blank  PC  board 

is  available  for  $10  from  the  author  at  Wyman  Research,  Box  95T  RR  #1t 

Waldron  IN461B2,  orc^l 

(317}  525-6452,  The  following  hard  to  find  parts  are  also  available:  Sprague 

CYC  40,000  and  CYC  20,000  variable  capacitors  at  $4  each  and  the  SBL-1  double  balanced  mixer  for 

$5. 

After  you've  done  your  tune-up  proce- 
dure, you  should  be  ready  to  join  in  on  all 
the  ATV  action  and  you'll  keep  the  voice 
repealers  interference  out  of  your  picture 


in  the  process 


Don  C.  Miller  W9NTP,  Box95.RRl.  Wal- 
dron  IN  46182. 


GET  RID  OF  FM  REPEATER 
INTERFERENCE  ON  ATV 


^ 


4r 


w 

< 


The  new  Wyman  Research  DC-2  down  converter  makes  it  possible  to  receive 
the  interference-free  lower  sideband  of  ATV  transmissions.  The  unit  elimi- 
nates the  interference  from  FM  repeaters  which  operate  in  the  ATV  upper 
sideband.  The  design  principles  are  described  in  73 magazine.  March  1992, 
The  many  features  of  this  new  development  are: 

*  High  sensitivity  GaAsFel  front  end 

*  Two  stages  of  HF  gain 

*  Low  noise  four  diode  balanced  mixer 

*  Tunes  420-440  MHz,  oulput  channel  2t  3,  4 

*  Beautiful  Tndon  style  matched  metal  cabinet,  2.2"  x  4.25"  x  5.5" 

*  Optional  crysta  I  con  trot  ci  re  u  it  for  receiving  either  upper  or  lower  side- 
band from  Atv  repeaters, 

*  Can  be  custom  configured  for  any  frequency  combination  of  tunable 
lower  or  upper  sideband  or  crystal  control 

*  Lowprices:     OC-2 $109,95        Shiooina  S-4  50 

OC^2  mm  crystal  option $174,95       ShWpri9  **** 

Wyman  Research  Inc.  has  a  full  line  of  450, 900. 1200  MHz  FM  and  AM  ATV 
transmitters,  transceivers,  receivers  and  amplifiers.  All  of  our  transmitters 
and  transceivers  have  ON-CARRIER  AUDIO  for  greater  range  as  well  as 
SUB-CARRIER  AUDtO,  The  Tridon  transceiver  has  an  optional  ON-CARRI- 
ER receiver  that  no  other  manufacturer  supplies,  Write  or  call  for  a  catalog 
describing  equipment  that  will  put  you  on  ATV  at  minimum  cost,  Our  trans- 
milters  and  transceivers  are  the  most  powerful  and  economical  sold. 


JOIN  THE BATC 
CO-TV  MAG.—  $18 
VHF-COMM.— $24 


WYMAN  RESEARCH  INC 

RR1     Box95 
Waldron,  IN  46182 
(317)525-6452 


Don  and  Sue  Miller 
W9MTP     W9VL 


ow  you  can  control  any  of  the  16  Kenwood^  TM— XX! 

ries  mobiles  with  any  advanced  computer  controls,  m 
lepeater  controller, 
$impty connects  to  the  Kenwood ,K;  thjpuigh  the  mike  jaeN 

iorrtroisleque 

Supports  up  to  four  radios  arid  four  bands.  Expands  user 
function  output  No  computer  interface  required-  Just  plug 
tn  and  play! 

Far  more  information  call  or  write: 


DougHall  Electronics 

81 5  East  Hudson  Street 
Columbus,  Ohio  4321 1 
Voice:  614/261-8871 
Fax:     614/261-8805 
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Townsend  Electronics 


RIG 

SAVER 


Allows  you  to 
safely  mount 
your  hand-held 
or  mobile  radio 
where  you  can 
see  the  controls. 
Vinyl  coated  adapter 
plate  protects  your 
radio. 

SlimLme  524,95. 
Heavy  Duty  S29.9S 
+  $3.00  S  &  H. 
Adaptable  to  nearly 
any  vehicle  or 
station  use. 
Mounts  on  ANY 
single  flat  surface. 


1-219-839-5203 

P.O.  Box  415 

Pierceton,  IN  46562 
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EVERY  ISSUE 
Of  73 

on  microfiche! 

The  entire  run  of  73  from  October,  1960 
through  last  year  is  available. 

You  can  have  access  to  the  treasures  of 
73  without  several  hundred  pounds  of 
bulky  back  issues.  Our  24x  f iche  have  98 
pages  each  and  will  fit  in  a  card  fife  on 
your  desk. 

We  offer  a  battery  operated  hand  held 
viewer  for  $75,  and  a  desk  model  for 
$220.  Libraries  have  these  readers. 

The  collection  of  over  600  microfiche,  is 
available  as  an  entire  set,  (no  partial  sets) 
for  S265  plus  $5  for  shipping  (USA). 
Annual  updates  available  for  $1 0. 

Your  full  satisfaction  is  guaranteed  or 
your  money  back.  Visa/MC  accepted. 

BUCKMASTER 
PUBLISHING 

"Whitehall" 

Route  3.  Box  56 

Mineral,  Virginia  231 1 7 

703-894-5777 
800-282-5628 
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ATV  CONVERTERS   -  HF  LINEAR  AMPLIFIERS 


DISCOVER  TH£  WORLD  Of 
FAST  SUM    ^Sk       Tf  LEV  Hi  ON 

71  CM 


HFAMfyt  y  E  Hi  —  MOTOROLA  BUILETIMI 
ki  Lhc  MOTOROLA  QuflrtBii. 


ygPfKMSIft 


fmquENCTii 


n  cv 


AMATEUR  TE  LEV  IjiPN  CONVERTERS 

*Tvz  «o-4io  I  U*\  K« 

ATV1  476- tig  |G*AS-FET| I  m  *t  K« 

ATV4  M7-0U  |C*AS*FETJ I  4fl  tl  Kit 

AVPIQ  SQUELCH  CQNTHQj.  far  *TV 

5'^  1    l»  iS  »..| 


AN75I  JMW  116070 
AN76J  UOW  f  HI  2s 
AN770L  3flW  •  13. M 
AN77AH  «W  I  93.10 
AA313  30UW  MO  J  00 


EBfiJ    l40Wt»69 

EB3M  abdw  nag .10 

£0144  6QQW  144*.  1! 

AftiDS  mow  niiu 


NEWH   IK  WATT  3-50  MMiAw»WUt 


POWER  SPLITTERS  **4 

J-HMNi 
Hfl    Walt       Pf  P  3-P«n    .... 

1*M  Watt  Rf  P  }-fr*rt 

infWHi      PfP  4 -Pert 


COMBINERS 


IH.H 
I  7t « 
■  »  « 


1  METER  VHF  AMPLIFIERS 

Al^iTM^TTIJJr 

a  w«*  Mod<j  nm 

Av«4l«|J4  Ht  kit  M  wir*4/(HlW 


I  ?«»** 

1110  «  Kit 


1W  WATT  Oft-JM  MBi  PUSH-PULL  LIHEAB 
AMPLIFIES    -    S5B-FM-ATV  


9  15^-^^ 
m  n-mr  wmk  *  ■■*■«■  *        1*    DO 

I      500 

or  wnti  for  ntr  hw 


*EHT  -*Ci  HlK 
Far  d*iqU«4  information  hiJ  *rk«r,  c*ti 


*o 


**■■( 


"tf 


rip 


visa 


*% 


CCI 


8ommunlcation 
oncepts  Inc. 


SOI  Millitom  Drivt  *  X*nti,  Ohio  4iJl5  •  f 513 1  426-I6DD 
FAX  513-4 W-3S11 


BEAT  itNK  MATCftW 

Mod.l  99  Hut  Smk(b  1.170.«|  .,,. 
CH*-8CopF*f  SprAHH^^M'l 

Wt  «J»  tieck  Harriet* -Fimd  pvti 

CHIP   CAPS  --  K«fn*|'ATC 
METAL  CLAD  UICA  CAPS- LI 
RF  POWER  TRAffUSTORS 
MINI  -CIRCUIT  MIXERS 

SOL-1  |1-M*M* 

5BL-1X  (]Q~ir>|Q*Ait _■  J 

ARCO  TBtMMit  LlPAtJTMS 

VK3H-79/4B  HF 
M-IW-if-3B  Firflu  B«*4 

SfuMmd  HF   Trainer 

Add  |  3. 54  tor  •)!.*»**(  fertJ  handtui* 


ONV SAFETY  BELT  CO. 

P.O.  Box  404  •  Ramsey.  NJ  07446 

800-345-5634 

Phone  &  FAX  201  327-2462 


ONV  Safety  Belt  With  Seat  Harness 

$89.95 

OSHA 

We  Ship 

Worldwide 

Order  Desk  Open 

7  Days/Week 

ONV  Tool  Pouch  $15,95 
Add  $4,00  For  Handling  VISA  M/C  CHECK 


ONV  Belt  W/O  Seat  Harness 
$74.95 
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SPY  ON  THE  EARTH 


See  on  your  computer  screen  what  6  or 
more  U.S.,  Russian  and  Japanese  satel- 
lites see.  Make  money  many  ways.  Makes 
a  terrific  science  project.  We  manufacture 
and  sell  all  the  equipment  you  need.  In 
business  since  1956. 

For  complete  details  diat  our  electronic 
bulletin  board  anytime.  300-2400  baud. 
Modem  configuration:  8  bits,  1  stopT  no 
parity:  (718J-740-3911.  Voice  8AM-1PM: 
(718M68-2720, 

Or  send  $20  for  fantastic  8  disk  program 
set  for  your  IBM-PC, 

Vanguard  Labs 

196-23  Jamaica  Ave.,  Holds  NY  11423 


Throw  away  your 
magnifying  glass! 


HamBase  1992 

Data  Retrieval  Software 


HamBase  Retrieval  System 
Find;  W8GJX 
Helen  Schmock    W8GJX 
273  61  h  Ave 
Monislee  Ml  49660 
Bom:  1909         Class-Advanced 


$79.95 
$69,95 

S79.95 


Hum  Base  Uaia  ferric  vol  software  will 
instantly  retrieve  ihc  name,  addrvsv  an  J 

hjrt  foliate  fit"  any  LS  or  Canadian  anuirsrur. 


Only  HsmBsae  alio*  s  \xw  lo: 
-    Ejipori  the  data  to  any  database. 

*  L"*e  diskettes  dircCTlj . 

•  Edit  Labels  befdec  printing 

*  Use  baich  mode  for  list  processing. 

•  U  petal?  Lb?  database  twice  a  year. 

MSI 


DOS  version 

3.5'  1.44M  disks 

5-25"  1.2M  disks 
Macintosh  vemiHi 

yS  BOOK  disU 
W  HjmBas*  for  Windows 

pfOgramanly  S(9r95 

HB  Popup  1  SR 

profrsm  oaly  $19.95 

HamBuve  Canada 

Database  and  iftfhfrarc   S19.95 
Demn  disk  S  5.00 

Available  on  CIS  iGOHAMNLT 
Prieea  include  ^hipptnR  in  US  &  Canada, 


j-Com    F  <)  Box  194  T  ■  Ben  Lomond  CA  95005    (408)  335-9120  (fax)  335-9121 
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RACK  AND  CHASSIS  BOXES 


RACK  BOXES 
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FEATURES: 

EWTTOFABRCATE 

SMif*ti>  (FLAT) 

ALL  UAi  S  PAWEl  S  WE 

flAJ  FWOftfT  A«?  P€AP 

we  OEAfl  anj&Eo 
Mcnm*  top. 

eOTTDW  W)T>f 
EM?PA*£i5AF£ 
BLACX&RL*«r> 


CHASSIS  BOXES 


WCt  A 

MC-1A 

u     is 


MOT*, 
MC-&A 
W&4A 


W 


■1 


FF5JCE 

17  65 
17*5 
»C6 


VtbA  /  ML  fAcrowr  0NPWPAOC«cei^!Hn^ij^^ivjiciACHw«2 

accwo  Mr  air  ii  aao  wifr  my  ap  isqoc 

SESCOM  (NC.  MtiQVtfiPQ  Df^VI   MENOEPSC*J,  HV  U  S  A 
BSGl&*?-ffl  <OnOERS)BOO-S34  3457  (TECHNICAL  HELP) 
7D2-B6S3400  Fa5<  702'565-4B28 


H 


0S0  more  for  greaiet  tfsiance. 

NOhef  gap  and  less  nteflefmct 

with  AAE  Bandmaster  Quads,  Cal  or 

wnit  today  tw  free  bnxnyre  on  the 

worWiammisUHF  VHF  HFZ3  4.and6clem^qLadS.-Ail'tt)ergh» 

consiruction*RuggeTJ  engtneenng-AJI  weaihe r-Highiy  direciionaf 

•txceHent  FB  *PackM  powertttuse-Tool^rK assembly  *l  year  replace- 

nenl  warranty  "VISA  or  Msstercarri  welcome  ■Custam  orders  Alabama 

Amateur  £lectronic^3l  $4  Cahaba  Heights  fttad'B'riam,  AL  35243 

205  367-61  22 
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Crystal  Signal  Source    Continued  from  page  14 
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|-awz        j 


5 Hi  MULTIVIBRATOR    J 


Figure  I.  The  ' f crystal  chirper ' '  circuit.  Its  heart  is  a  simple  J FET Pierce  crystal  oscillator. 


Adjustment  and  Calibration 

There's  not  much  to  adjust  on  this  project. 
It  should  work  the  first  time  you  turn  it  on. 
Plug  a  crystal  into  the  circuit  and  switch  on 
S 1 .  If  you  have  an  oscilloscope,  check  for  RF 
at  the  output  jack. 

If  you  don't  have  an  oscilloscope,  you  can 
use  a  receiver  to  test  the  chirper.  If  you  built 
the  project  in  a  shielded  enclosure,  you  Ml 
need  a  small  wire  "antenna**  like  the  one 
shown  in  Photo  A.  If  your  version  of  the 
chirper  is  unshielded,  place  the  project  near 
your  receiver  and  tune  around  near  the  crystal 
frequency.  You  should  hear  a  steady  tone 
when  SI  is  switched  on,  and  a  pulsed  tone 
when  you  switch  SI  off  and  press  S2.  The 
LED  should  also  light  steadily  when  S 1  is  on, 
and  flash  when  you  press  S2. 

If  you  have  SI  switched  on,  don*t  expect 
the  circuit  to  pulse  when  you  press  S2.  The 
two  IN914  diodes  make  an  OR  gate— either 
pulses  from  the  555,  or  steady  DC  through  S I 
will  turn  on  the  oscillator.  Once  SI  is  on, 


diodes  to  ground)  can  be  any  value 
from  0,001  to  0.1  |iF. 

The  RF  choke  can  be  just  about  any 
value  from  10  |JH  through  2.5  rnH. 
The  100  |iH  choke  Radio  Shack  sells 
works  fine,  although  it's  a  bit  large  for 
a  small  project.  If  you  want  to  wind  a 
smaller  choke,  15  turns  of  number  24 
or  26  wire  on  an  FT37-43  or  FT50-43 
ferrite  loroid  produces  a  choke  in  the 
neighborhood  of  100  |iH. 

The  10k  resistors  and  10  \iF  capac- 
itor connected  to  the  555  are  fairly 
critical— they  set  the  pulse  rate  of  the 
555  circuit.  You  can  change  their  val- 
ue slightly  if  you'd  like  faster  or  slow- 
er pulses.  Reducing  the  resistance  or 
capacitance  will  speed  up  the  oscilla- 
tor; increasing  either  will  slow  it 
down. 

Even  the  supply  voltage  is  not  criti- 
cal. The  circuit  will  operate  anywhere 
from  about  6  volts  up  to  18  or  so. 


SIGNOL 
CHIRPER 


Figure!.  Vie  PC  hoard 
foilpatternfor 
the  pulsed  signal  source. 
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pulses  are  simply  ignored.  If  you  have  any  prob- 
lems, check  your  solder  connections,  and  then  make 
sure  supply  voltage  is  flowing  to  all  the  appropriate 
points  in  the  circuit. 

If  the  LED  comes  on  when  SI  is  on,  but  it  does  not 
flash  when  you  press  S2,  something  is  wrong  with 
the  555  oscillator.  Once  you  have  the  LED  behav- 
ing, if  there's  still  no  output,  check  your  connec- 
tions in  the  crystal  oscillator  portion  of  the  circuit. 
Then,  try  a  different  crystal;  some  older  FT243 
crystals  can  become  corroded  and  stop  working- 
Next,  if  the  supply  voltage  at  the  drain  of  Q2  seems 
adequate,  and  you've  tried  a  few  different  crystals, 
try  substituting  a  different  transistor  for  Q2.  Finally, 
experiment  with  the  value  of  the  100  pF  capacitor 
from  the  gate  of  Q2  to  ground, 

I  had  fun  building  this  project,  and  I  use  it  often. 
I'm  sure  you'll  find  it  easy  to  build,  and  it  will  be  a 
valuable  addition  to  your  lest  bench  or  operating 
tabic.  Now  that  you'll  be  right  on  frequency,  put  that 
simple  transceiver  on  the  air! 


Figure  3.  PC  board  parts  placement. 
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Leslie  K.  Bartolotht  2238 1 68th  Ave.  N.E. .  Bellevue 
WA  98008. 


GaAs  FET 
PREAMPS 

at  a  fraction  of  the  cost 
of  comparable  units! 


LNG-(*) 

ONLY  $59 

toired/leslbd 


FEATURES: 

■  Very  low  noise:  0.7dB  vhfh  O.SdB  uhf 

•  High  gain:  l3-20dB,  depends  on  freq 

•  Wide  dynamic  range  -  resist  overload 

•  Stable:  low-feedback  dual -gate  FET 

'Specify  tuning   range:    26-30,    46-56,    T3M50, 
T50-I72,  210-230,  400^70,  800-9W  MHl 


LNW-(*) 

MINIATURE 
PREAMP 


ONLY  $29  ka  $44  wfrrt/ivttad 

•  GaAs  FET  Preamp  similar  to  LNG,  ex- 
cept  designed  for  low  cost  &  small  size 

Only  5/8vW  x  1-S/8"L  x  3/4"K     Easily 
mounts  in  many  radios. 

"Specify  inning  range:  25-35,  35-55,  55- M,  QQ~12Qt 
120-150,  150-200,200-270,  400*500  MHZ 


LNS-D 

IN-LINE  PREAMP 

ONLY  $89  «.  $ 1 1 9  .*«/»*« 

•  GaAs  FET  Preamp  wilh  features  smier 
to  LNG  senes,  except  automatically 
switches  out  of  line  during  transmit 
Use  wrth  base  or  mobile  transceivers  up  to 
2SW.  Tower  mounting  brackets  ind 

•Speedy  toning  range:  120-175,  200-240,  or 
400-SQQMHZ 


HELICAL  RESONATOR 
PREAMPS 

GaAs  FET  preamps  with  3  or  4  section 
heli  en  i  resonators  reduce  In  term  od  & 
cross- band  Interference  in  critical  appli- 
cations. MODEL  HRG-{*>,  $80  vhfn 
$110  uhf.  "Specify  tuning  range:  142  150,  150- 
162,  162-174,  213-233,  420-470  MHz 


RECEIVING 
CONVERTERS 

Low  noise  converters  to  receive  vtif  and 
uhf  bands  on  a  10M  receiver.  Choice  of 
kit  with  case  &  BNC  jacks,  kit  less  case 
$49,  kit  w/case  $74,  w/t  in  case  $99. 
Request  catalog  for  complete  listings. 

•  VHF   Input    ranges    avail;    136  133, 
144  146,  145-147.  146-148  MHz. 

*  UHF  Input  ranges  avail:  432-434, 
435-437,  435.5-437.5  MHz, 


TRANSMITTING 
CONVERTERS 

XV2  for  vnf  and  XV4  for  uhf.  Models  to 
convert  10M  ssb,  cw,  fm,  etc.  to  2M„  432. 
435,  and  for  atv-  1W  output. 
Kit  only  $69.  PAs  up  to  45W  available 
Request  catalog  for  complete  listings. 


ACCESSORIES 


TO-3  SUBAUDIBLE  TONE  DECODER/ 
ENCODER.  Adjustable  for  any  tone- 
Designed  especially  for  repeaters,  with 
remote  control  activate/deactivate  provi- 
sions   kit  $29,  wired/tested  $69 


COR-3  REPEATER  CONTROLLER 
Features   adjustable  tai  and  time-oui 
time's,  sold  state  relay,  courtesy  beep, 
and  local  speaker  amplifier kit  $49 

CWID  Diode  programmed  any  time  in 
the  field,  adjustable  tone,  speed,  and 
timer,  to  go  with  COR-3  .., kit  $59 


COR-4  kit  Complete  COR  and  CW10 
aii  on  one  board  for  easy  construction- 
CMOS  logic  lor  tow  power  consumption. 
Many  new  features.  EPROM  pro- 
grammed: specify  call   kit $99, w/t $159 


TD-2  TOUCH-TONE  DECODER/CON- 
TROLLER kit  Full  16  digits,  with  toll-call 
restrictor,  programmable.  Can  turn  5 
functions  on/off.  Great  for  selective  call* 
ing.tool  kit  $89.  wired/tested  $1 49 


AP-3  AUTOPATC  Use  with  above 
for  repeater  autopatch.  Reverse  patch 
and  phone  line  remote  control  are  std 
._ kit  $89,  wired/tested  S149 

AP-2  SIMPLEX  AUTOPATCH  Timing 
Board  kit  Use  with  above  lor  simplex 
using  a  transceiver kit  $39 


MO-202  FSK  DATA  MODULATOR  hit. 
Run  up  to  1200  baud  digital  signals 
through  any  fm  transmitter  with  full 
handshakes.  Radio  link  computers, 
telemetry  gear,  etc,  , kit  $49.  w/t  $79 

DE-202  FSK  DEMODULATOR  tot.  For 
receive  end  of  link ....kit  $49,  w/t  $79 

9600  BAUD  DIGITAL  RF  UNKS.  LOW- 
cost  packet  networking  system, 
consisting  of  new  MO-96  Modem  and 
special  versions  Of  our  220  or  450  mHz 
FM  Transmitters  and  Receivers.  Inter- 
face directly  with  most  TNC's  Fast, 
diotie-switcned  PA's  output  15  or  BOW. 


For  complete  info,  call  or  write  for  free  catalog. 

Ssnrt  S2  'of  ovpra^as  aif  mall 

For  usual  interest  {U.S.  flrtly).  c heels  reader  sef vice :  allow  3-4  week*. 

Order  by  mail,  fax,  or  phone  (9-12,1-5 eastern  t*me). 

Mill.  $5  S&H  Charge  for  first  pound  plus  add  I  weights  insurance. 

Use  VISA,  Mastercard,  check,  or  UPS  CO.D.  ($siee). 


If  you  always  thought  a  microprocessor-controlled 
repeater  had  to  be  expensive,  LOOK  AGAIN!  You 
could  easily  spend  this  much  just  for  a  controller. 

REP-200  REPEATER 

A  premium  repeater  with  autopatch  and  many  versatile  cftmf 
control  features  at  less  than  many  charge  for  a  bare-tones  repeater! 

We  don't  skimp  on  rf  modules,  either?  Check  the  features  on 
R144  Receiver,  for  instance:  GaAs  FET  front-end,  helical 
resonators,  sharp  crystal  filters,  hysteresis  squelch. 

TJfmpff  Kit  $1095;  w/t  only  $1295! 


Other  models  available: 

REP-200V  Economy  Repeater  Kit.  As  above, 

except  uses  COR-4  Controler  without  DTMF  control  or  autopaicn.  Kit  only  S795. 

REP-20ON  Repeater  with  no  controller.  For  use  with  external  controler, 
such  as  those  made  by  ACC.  Kit  only  $595,  w/t  $995. 

•  Available  for  the  143*174,  213-233,  42CM75,  902-928  MHz  bands, 
FCC  type  accepted  for  commercial  service  (vnf  and  uhf). 
Rugged  exciter  and  PA  designed  for  continuous  duty. 

Power  out  15W  (25vVoption)143-174  MHz;  15W  213-233;  IQWuhf  Or  902-928MHz. 
Accessory  add-on  PAs  available  with  power  levels  up  to  100W. 
Six  courtesy  beep  types,  including  two  pleasant,  sequential,  multi-tone  bursts. 
AUTOPATCH:  either  open  or  closed  access,  toll-call  restrict,  auto-disconnect. 
Reverse  Aulopatcn:  two  types ,  auto-answer  or  ring  tone  on  the  air. 
Pulse  (rotary)  dial  option  available 

DTWiF  CONTROL:  over  45  functions  can  be  controlled  by  touch-tone    Separate 
4-digit  control  code  for  each  function,  plus  extra  4-digit  owner  password 
Owner  can  inhibit  autopaicn  or  repeats,  enable  either  open-  or  ciosed-access  for 
repeater  or  autopatch.  and  enable  toll  calls „  reverse  patch,  kerchunk  lifter,  site 
alarm r  aux  revr,  and  other  options,  including  two  auxiliary  external  circuits 
The  cwid  message,  dtmf  command  codes,  and  owner- specified  default  parameters 
for  cor  and  cwid  timers  and  tones  are  burned  into  the  eprom  at  the  factory. 
Cw  speed  and  tone,  courtesy  beep  and  tail  timers,  and  courtesy  beep  type  can  all 
be  changed  at  any  time  by  owner-password-protected  dmf  commands. 
Auxiliary  receiver  input  for  independent  control  or  cross  linking  repeaters. 
Many  ouiH~in  diagnostic  &  testing  functions  using  microprocessor. 
Color  coded  leers  indicate  status  of  all  major  functions. 

Welded  partitions  for  exciter,  pa,  receiver,  and  controller.  PEM  nuts  hold  covers. 
3-1/2  inch  aluminum  rack  panel,  finished  in  eggshell  white  and  black. 


HIGH  PERFORMANCE  XMTRS  & 

RCVRS  FOR  REPEATERS,  AF  & 

DIGITAL  LINKS,  TELEMETRY,  ETC. 

FM  EXCITERS:  2W  continuous 
duty.  TCXO  &  xtaJ  oven  options. 
FCC  type  accepted  for  com  7 
ft/gn  band  &  uhf. 

•  TA51:  143-174,  213-233 
MHz...kitS1Q91w/tSl89_ 

•  TA451:42CM75MHz 
...kit  $109,  w/t$isa 

•  TA901: 902-928  MHz. 
(p.5Wout);w/tS2l9. 

•  VHF  &  UHF  AMPLIFIERS. 
For  fm,  ssb,  atv.  Output  levels  from 
10W  to  1 00W.  Several  models  starting  at  $99. 

FM  RECEIVERS: 

•  R144/R220  FM  RECEIVERS  for  143-174 
or  213-233  MHz.  GaAs  FET  front  end, 
0.1 5uV  sensitivity  I  Both  crystal  &  ceramic 
if  filters  plus  helical  resonator  front  end 
for  exceptional  selectivity:  > 1G0dB  at 
±  12kHz  (best  available  anywhere!) 
Putter- proof  hysteresis  sou  etch;  afc 
tracks  drift.   . . .  kit  S 1 49,  w  ]\  $21 9 , 

•  R4S1  FM  RCVR,  for  420-475  MHz. 
Similar  to  above.    ...kit  S149.  w/t  S219 

•  R901  FM  RCVR,  for  902-928MHZ. 
Triple-conversion,  GaAs  FET  front  end. 
,,.516®.  w/t  $349. 

•  R76  ECONOMY  FM  RCVR  for  28^30,  5f>54,  73-75,  143-174, 213-233  MHz. 
w/o  hebcai  res  or  ate       Kits  S*29,  w/t  $219. 

•  R137  WEATHER  SATELLITE  RCVR  for  137  MHz,  Kit  $129,  w/t  $219. 


OL 
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Using  RS-12 

Work  the  world  with  this  unique  satellite 


B  on  your  Feedback  card 


by  PatGowenG3IOR 


{The  RS-12/ 13  amateur  radio  transponders 
were  launched  from  Plesetsk,  Northern 
USSR,  on  February  5,  1991 ,  as  an  attach* 
mem  on  the  USSR  COSMOS-2123  naviga- 
tional satellite,  sharing  the  same  power  sup- 
ply and  housing.  They  went  into  a  polar 
82+9*-to~earth-equator  1,000  km  high  orbit 
which  takes  104.8  minutes  to  circle  the  earth 
RS-12  and  RS-13  are  both  free  for  we  by  all  of 
the  earth  's  radio  amateurs.] 

M~"  ost  satellite  enthusiasts  arc,  like  most 
trackers  and  computers,  geared  to 
working  their  satellites  of  interest  from 
"AOS"  to  "LOS,"  i.e.  from  the  moment  it 
appears  above  their  terrestrial  horizon,  the 
"Acquisition  of  Signal/  to  the  "Loss  of 
Signal "  point,  when  it  normally  disappears 
until  the  next  pass.  Unless  intense  "E"  layer 
ionization  or  prc-auroral  F2  enhancement 
exists  to  help  re-angulate  the  uplink  and/or 
downlink  signals  to  and  from  satellites,  it  is 
rarely  possible  to  use  the  VHF  and  UHF 
transponders  more  than  3°  below  the  user 
horizon.  This  limitation  is  not  the  case  with 
HF  satellites ,  as  the  signals  are  often  above  or 
close  to  the  MUF  (Maximum  Useable  Fre- 
quency), considerable  re-angulation  of  the 
uplinks  and  downlinks  can  result  as  they  pass 
through  the  active  layers. 

Another  phenomenon  is  also  apparent  at 
HF  that  is  the  reverse  of  what  you  would 
expect  for  UHF/ VHF  transponding*  While 
the  2m  and  70cm  downlinks  are  always  heard 
immediately  after  the  source  of  the  signal  is 
above  the  horizon,  the  low  angle  of  inci- 
dence, hence  the  long  traverse  through  the  E 
and  F  layers  at  horizon,  can  attentuate  29 
MHz  downlink  signals  close  to  extinction, 
and  the  21  MHz  uplink  totally  so  that  "K" 
mode  access  is  impossible  even  with  high 
power! 

It  is  these  factors  that  make  RS- 12/13  so 
fascinating  a  propagation  path  indicator,  and 
a  super-DX  satellite  to  boot!  This  effect  is  not 
new;  way  back  in  the  early  days  of  OSCAR- 
6,  boih  DJ2RE  and  G3IOR  wrote  papers  on 
this  phenomenon  of  the  29  MHz  downlink. 
Both  G6RH  and  G3IOR  exploited  it  to  the  full 
in  order  to  work  a  number  of  stations  that 
were  "officially"  out  of  mutual  access  so  as 
to  earn  *DXCC  Satellite111  when  only  72  ac- 
tive countries  were  in  theoretical  range  of 
them. 

UoSAT  OSCAR-9  followers  will  recall 
that  the  29  MHz  beacon  would  invariably 
appear  long  before  the  145  MHz  telemetry, 
the  21  MHz  before  this*  and  the  14  MHz  even 
more  than  20  minutes  before  the  official 
"A OS/  The  7  MHz  beacon  was  never 
heard,  as  it  was  unable  to  penetrate  through 
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the  ionized  layers  at  that  very  low  frequency. 
Similarly,  OSCAR-6  and  7  users,  as  well  as 
past  and  current  **RS"  series  enthusiasts, 
will  all  have  heard  the  29  MHz  beacon  com- 
ing in  long  before  (and  long  after)  those  times 
when  the  2m  uplink  could  access  the  space- 
craft transponder.  The  European  users  suf- 
fered the  agony  of  hearing  JA,  W6  and  7, 
Pacific  Island  and  far  South  America  and 
other  mouthwatering  DX  which  could  not  be 
worked  due  to  limitations  of  the  l4line  of  sight 
plus  a  bit"  VHF  uplink  signal  path. 

RS-12  on  mode  MK,"  21  MHz  up  from 
earth  to  the  satellite,  29  MHz  down  from 
satellite  to  earth,  offers  no  such  uplink  and 
limitation  frustrations!  Not  only  can  it 
provide  excellent  sub-horizon  audibility,  but 
access  to  the  transponder  as  well!  Although 
only  some  600  miles  high,  due  to  the  propa- 
gationa)  anomalies  at  HF,  RS-12  on  Mode 
"K*  can  put  you  in  range  of  all  of  earth's 
continents.  The  results  are  very  different 
from  those  found  on  the  Mode  "A,"  "B," 
"Jt"  and  **L"  transponders,  where  antipo- 
dal stations  have  no  common  time  view,  even 
at  34.000  km  satellite  height  apogees.  The  2 1 
MHz  uplink  will  re-angulate  to  an  even 
greater  degree  than  RS-l0Ts  29  MHz  down- 
link. 

Despite  the  enormous  possibilities,  no 
more  than  40  stations  in  all  of  Europe,  and 
some  1 00  different  stations  worldwide,  are  to 
be  heard  using  RS-12's  "K"  mode.  Only 
eight  stations  are  regularly  active  in  the  UK. 
only  30  in  Europe,  and  only  15  have  been 
worked  from  W1T2.  3,  5.  8. 9 and  0.  Surpris- 
ingly few  HF  T2"  operators  seem  even  to 
know  of  the  existence  of  RS-12,  as  few 
among  their  ranks  seem  to  follow  the  exciting 
developments  happening  in  the  world  of  am- 
ateur radio  satellites.  It  is  perhaps  because 
many  HF  operators  associate  satellites  with 
the  terrestrial  limitations  of  VHF  and  UHF, 
the  need  for  additional  costly  specialized 
equipment,  and  possibly  because  many  be- 
lieve that  satellite  operating  is  an  an  outside 
the  normal  run  of  their  communications. 

With  RS-12*s  mode  "K'1  none  of  these 
assumed  limitations  apply  because  we  have 
now  in  orbit  the  new  Soviet  HF  transponding 
satellite,  the  brainchild  of  Leo  Labutin 
UA3CR.  ft  uses  the  high  frequency  amateur 
bands  and  the  basic  equipment  that  most  li- 
censees have  in  their  shacks,  and  does  not 
require  extensive  high*gain  beams  either. 

RS-12  Transponder  Basics 

The  new  Soviet  RS-12  satellite  has  its  up- 
link receiver  listening  to  a  40-kHz-wide  seg- 
ment of  the  15m  band,  and  sending  the  con- 
tent out  again  in  similar  40-kHz-wide 


sections  of  10m,  and  sometimes  the  2m  band 
as  well,  Despite  transponding  only  a  few  tens 
of  milliwatts  per  signal,  it  produces  strong 
downlinks  in  the  10m  (and  when  in  mode 
"T* '  or  "KT,"  the  2m)  band,  which  may  be 
heard  sandwiched  between  the  25  wpm 
Morse  CW  telemetry  beacon  and  the  multiple 
speed  CW  ROBOT. 

Telemetry 

Although  little  active  recently,  the  25  wpm 
2m  CW  telemetry  beacon  is  centered  on 
145.9132  MHz,  shifting  from  145.9164  to 
145.9100  during  an  overhead  pass,  due  to  the 
Doppler  effect  The  10m  beacon,  which  is  on 
continuously,  shifts  from  only  29.4086  to 
29.4074  MHz.  The  telemetry  will  tell  you 
all  about  the  temperature,  voltage,  power, 
attentuators  and  general  housekeeping  pa- 
rameters in  different  sections  of  the  transpon- 
der and  satellite.  Table  1  lists  all  of  these,  but 
I  will  describe  some  of  the  more  useful  values 
and  translation,  as  they  wilt  tell  you  what 
on-board  devices  are  active  and,  among  other 
indicators,  the  receiver's  input  attenuation. 

Channel  3,  if  indicating  IAS,  IAD,  1AR,  or 
IAG,  shows  that  the  15m  receiver  -10  dB 
attenuator  is  in  circuit,  while  if  it  reads  1AU, 
IAK,  IAW,  or  IAO,  no  attenuation  is  in.  The 
number  following  this  shows  the  output  pow- 
er of  the  10m  transponder  transmitter  in  watts 
by  merely  dividing  the  number  sent  by  10. 

Channel  7  indicates  the  power  level  of  the 
10  meter  No.  1  beacon  on  29.407  MHz, 
where  if  N AS,  NAD,  NARorNAG  is  sent,  is 
minimum  at  0+45W. 

Channel  8  is  the  same  for  the  second  bea- 
con on  29.453  MHz,  where  NMS.  NMD, 
NMR  and  NMG  all  indicate  the  maximum 
power  1 ,2  watts  of  output  power  in  use,  while 
NMU,  MNK,  NMW  and  NMO  all  show  that 
0.45  watts,  the  minimum  power  output,  is  in 
use. 

Channel  14  gives  the  attenuation  of  the 
15m  ROBOT  receiver,  with  MNS,  MND. 
MNR  and  MNG  all  showing  - 10  dB  attenua- 
tion, while  MNU,  MNK,  MNW  and  MNO 
all  indicate  that  there  is  no  attenuation  in  the 
front  end.  The  number  following  this  shows 
the  ROBOT  AGC  voltage,  as  dividing  the 
number  transmitted  by  five  will  give  the  AGC 
in  volts. 

By  observing  and  using  these  values,  you 
will  get  much  information  on  path  attenuation 
and  sub-horizon  signal  enhancement,  giving 
an  excellent  ionospheric  top-sounder  for  use 
in  the  experimental  work  and  propagation 
research. 

Robot  Auto  QSO'er 
The  ROBOT  is  a  very  clever  fellow  who 


EASY  ORDER 
1-800-582-4044 


EASY  FAX 

1-800-582-1255 


BY  EASYTECH 


IK 


5  BAND  HF  VERTICAL  ANTENNA 


6  OR  10  METER  HORIZONTAL  BEAM 


3.5  7  14  21  &  28  MHz 

Adjustable  Radiator  &  Radials 

UPS  Shippable 

Ideal  where  space  is  limited.  This  easy  to 
assemble  HF  vertical  antenna  features 
stain tess  steel  hardware  and  a  trap  design 
at  an  attractive  price.  It  can  be  assembled 
with  the  radials  to  one  side  for  mounting 
close  to  a  walk 

•Stainless  steel  hardware 

•Ground  plane  design  mounts  at  any  height 

*Max.  Input:  500W  SSB,  250W  CW 

3.5  MHz  -  200W  SSB 
•Height:  20',  5  Radials  (Longest:  4*  3") 
•Connector:  S0239  Jack 


I 


' 


Order  # 


Price     Description 


Weight 


H5VK5JR     287.00     5  Band  HF  Vertical  Antenna. 17  lbs.,  8  02. 


HB9CV  Type 
UPS  Shippable 

Dual  driven  elements  at  an 
affordable  price.  These  high 
quality  6  and  10  meter  antennas 
have  an  outstanding  design  that 
has  gained  wide  acceptance  for 
being  dependable  as  well  as 
compact 

50HS2BB  -  6  Meter 
•Max.  Input:  500W  (SSB).  250W  (FM) 
•Gain:  Better  than  6.0  dB 
•FBR:  Better  than  16  dB 
•Element  Length:  2p97Qmm/9'  8" 
•Boom  Length:  780mm/2'  T 
•Connector:  S0239  Jack 

O  rd  er  # Price     Descrtpt  1 0 r\ 


23H52HB- 10  Meter 

•Max,  Input:  500W  (SSB).  250W  (FM) 
•Gain:  Better  than  6.0  dB 
•FBR:  Better  than  16  dB 
•Element  Length:  5P400mm/17  8" 
•Boom  Length:  1  f340mm/4f  5" 
•Connector:  S0239Jack 


28HS2HB 
50HS2HB 


HT  RUBBER  ANTENNAS 


AH212 

Features 

-Freq.:  1 44/440^  1200M  Hz 
-Gain:  -U      144MHz 
3.0dB  440MHz 
5.5dB  1200MHz 
-Max.  Inpul:  20W  (FM) 
■Length:  350mm/ 14" 
^Connector:  BNC  Male 

HG60QB 

Features 

•Freq.:  144,'440 '900MHz 
•Gain:  -U      144MHz 
1.9dB  440MHz 
3.6dB  900MHz 
'Max.  Input:   10W(FM) 
'Length:  320mm/ 12. 5" 
*  Connector:  BNC  Male 

Order  #  Price 


Compact  helical  formed  antennas 
are  flexible  and  forgiving.  Two 
short  single  band  models  and  two 
mutt  ('band  designs  with  coverage 
to  900  or  1200MHz  with  gain  on 
the  UHF  bands.  The  HG  and  AH 
models  feature  a  black  low  gloss 
finish,  and  the  HS  models  are 
grey  silicone  rubber. 


HS2RB,  HS70RB 

Features 

■Material.  Silicone  Rubber 
■Max.  Input:    5W  (FM) 
■Length:  1t0mnV4.33- 
•Connector:  BNC  Mate 


Weigm 

99,50     28MHz,  10  Meter  Horizontal  Beam 7  lbs..  13  oz. 

69,50     50MHz,  6  Meter  Horizontal  Beam 5  lbs.,  10  02. 


LOW-LOSS  DUPLEXERS 


VtF 

L 


UHF 


r1 


Description 


Weight 


AH212 

HG600B 

HSZRB 

HS70RB 


44.80 
37.80 
1280 
12.30 


144/440/1 200MHz  Whip  Antenna .... 

144/440/900MHZ  Whip  Antenna 

144MHz  Whsp  Antenna 

440MHz  Whip  Antenna 


■  «■*  >  1-  ■  ■  1-  ■  mT      U4  - 

4  oz. 

8oz. 

8oz. 


■Frequency:  Port  A  -  1,6  to  tSOMHz 
Port  B»  4101o  460MHZ 
Port  C  -  Common 
•Inwrtion  Loss:  Port  A-C -O.iSdB 

Port  B-C  -  0-25dB 
isolation:  Port  A  B>60dB 
•VSWR:  <1_2 

►SJm(HkWxD):   1.2"  x  2.5"  x  1,9" 
(Excluding  Connectors) 

Order  J Price_  Description 


HEAVY  DUTY  TRUNK/HATCH  MOUNT 


Matte  Black  Finish 

Features  inserts  for  the  protection 
of  your  vehicle  while  mounted! 

•Heavy  Duty 
•Universal 
•Zinc  Die-Cast 
•Adjustable  Mounting  Angle 

Order  #  Price     Description 

BM1 


HS790D  47.50     Dired  Link  Dupfexer 

HS790DN        47.50     Direct  Link  Dupiexer „., 

HS790WP       58.00     Direct  Link  Duoiexer,  Weather  Proof. 


T^ — 

XCVR 

-Power:  1  6  \q  30MHz  Max.  500W  (FM) 
50 10  1 50WH2  Max  3O0W  (FM) 
410  to  461  MHz  Max  30OW  (FM) 
■Correcio's  A  8  C 

HS790O  UtfFm        UHFm  UHFf 

HS790DN  UHFm  Nm  UHFf 

HS79QWP  UHFf  UHFf  UHFf 

rn=male,  f=  female 
•Weather  Proof  Model:  HS790WP  comes  with 
mounting  bracket  and  stainless  steel  clamp 


Weight 

>".y  oz. 

9  oz. 


WTIT^T*!***"****  1*4  **»*-+*  *+*■*■ 


---     --■     ---J     k   ■  * 


....14  OZ. 


I  THE  Mir  TRONtCS  SOUR* 


2917  Bay  view  Drive 
Fremont,  CA  94538 


MttterGM 


Weight 


29.00     Trunk  Hatch  Mount. 


9-  +  •  +  #  tllll *  R »  +  * 


13  oz. 


HSP6000 
4"  speaker  with  swilchabte  noise 

filter 
Size:  4,33h  x  5,32"  x  2.13"  (HxWxD) 

Order  #  Prl  ce Desc  rl  ption 


EXTERNAL  SPEAKERS 


Commercial 
Grade  External 

Communications 
Speakers 

^Impedance:  811 
Connector:  3.5mm  plug 


HSP7000 
2.75"  fixed  cone  speaker  with  high 

quality,  deluxe  magnet  mount 
Size:  3.51 "  x  4.06"  x  1 .42"  (HxWxD) 

Max.  Input        Weigh! 

HSP6000        29.00     4"  Fixed  Cone  Speaker t5W 15  oz. 

HSP7000        37.00     2.75"  Fixed  Cone  Speaker 8W 13  oz. 


Easy  Order: 
Easy  Fax: 

International  Fax: 
Customer  Service: 


1-800-582-4044 
1-800-582-12S5 

1-510-770-2346 
1-510-770-2345 


r—f-,  Monday-Friday,  7am  -  5pm  (PSTJ/1 0qm-&>tti  (EST) 

£V  ]  C0D-No  personal  checks,  US  funds  (55,00  Surcharge) 

S]  USPS       U]  UPS     aT  FoAsral  Express         ST  Airborne 

Add  approx.  5%  of  total  for  shipping  UPS  Ground  ($3.00  mm.). 
Actual  shipping  charges  based  on  weight. 

Call  or  write  today  for  your  free  copy  of  our  32  page  catalog. 

California  re  if  dents,  odd  appropriate  sales  lai- 

12  month  warranty  on  all  EasyTech  products. 

30  rioy  money  back  Guarantee. 

Wa  FEservo  the  right  Id  substitute  manufacturers. 

Prists  subject  to  (bang*  w Ft  bout  ngtfcB, 
CIRCLE  9  ON  READER  SERVICE  CARD 


CHALLEMGERDX-VI 


.c1 


GAP 

ANTENNA  PRODUCTS  INC. 
6010—  Bldg.  B 

N.  Old  Dixie  Hwy. 

Vero  Beach,  FL  32967 

(407)  778-372S 
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RS-1 2/1 3  Telemetry  Data  Conversion 

The  telemetry  from  RS-1 2  and  13  is  sent  down  as  Morse  code  CW  a*  around  25  wpm.  It  represents 

various  status  indicators  and  measurements  made 

(  on  the  transponder.  There  are  16  channels  sent. 

Each  channel  sent  consists  of  3  alpha  characters  followed  by  2  numeric  characters:  tor  example:  IMS  45. 

The  "IMS"  part  is  the  alpha.  The  +,45'T  is  the  numeric  part  of  one  channel.  The  alpha  part  gives  a  specific 

status,  such  i 

is  "on*"  or  "ofT  for  a  specific  feature. 

In  the  example  "IMS  45,"  the  "IMS"  part  gives  the 

specific  status  of  Channel  4;  the  21  MHz  receiver 

ts  off,  If.  however,  "IMS'is  replaced  by  "IMLT  in 

Channel  4,  as  in  "IMU  45, "  then  the  21  MHz  receiver  is  activated  (on).  The  numeric  part  Of  Channel  4. 

"45"  in  our  a 

xampie,  gives  ihe  AGC  level  of  the  15  meter  receiver,  where  the  value  in  volts  equals  the 

number  sent  divided  by  5  (N/5  =  V;  45/5  -  9  volts). 

Channel 

Alpha  Group 

Meaning/Conversion  Formula 

1 

IISIIOIIRIIG 

Telemetry  sampling  period:  90  min. 

IIU  UK  IIW  HO 

Telemetry  sampling  period;  10  min. 
N/4  =  V  in  volts  of  power  supply 

2 

INS  IND  INR  INQ 

2m  RX:  20  dB,  attenuator  on 

INU  INK  INW  INO 

2m  RX;  0  dB,  attenuator  on 

N/10  =  P  in  watts,  power  output  2m  TX 

3 

IAS  IAD  IAR  I  AG 

15m  RX:  10  dB,  attenuator  on 

IAU  IAK  IAW  IAO 

1 5m  RX:  0  dB  attenuator  on 

N/10  =  P  in  watts,  power  output  10m  TX 

4 

IMSIMDIMRIMG 

15m  uplink:  off 

IMUIMKIMWIMO 

15m  uplink:  on 

N/5  =  V  in  volts,  15m  RX-AGC  volts 

5 

NIS  NID  NIR  NIG 

2mRX:off 

NIUNIKNIWNIO 

2m  RX:  on 

N/5  =  V  in  vofts,  2m  RX-AGC  voltage 

6 

NNS  NND  NNR  NNG 

Special  command  station  channel:  off 

NNU  NNK  NNW  NNO 

Special  command  station  channel:  on 
N/5  =  V  in  volts,  special  command  AGC  V 

7 

N AS  NAD  NAR  NAG 

Output  power  10m  beacon  no.  1:  max 

NAU  NAK  NAW  NAO 

Output  power  10m  beacon  no,  1  :min 
N/3  =  (service  command  parameter) 

8 

NMSNMONMRNMG 

Output  power  10m  beacon  no.  2:  max 

NMUNMKNMWNMO 

Output  power  1 0m  beacon  no.  2:min 
N/3  =  {service  command  parameter) 

9 

AISAIDAIRAIG 

Status  of  first  memory  board:  Off 

AIUAIKAIWAJO 

Status  of  first  memory  board:  on 
N-10  =  T  in  degrees  C,  10m  TX 

10 

ANS  AND  AN  RANG 

Status  of  second  memory  board:  off 

ANU  ANK  ANW  ANO 

Status  of  second  memory  board:  on 
N-1 0  =  T  in  degrees  C  2m  TX 

11 

AAS  AAD  AAR  AAG 

There  is  information  in  memory  no,  1 

AAUAAKAAWAAO 

no  information  in  memory  no,  1 

N-10  =  T  in  degrees  C,  20V  power  supply 

12 

AMSAMDAMR AMG 

There  is  information  in  memory  no.  2 

AMUAMKAMWAMO 

....  no  information  in  memory  no.  2 
N-10  =  T  in  degree  CH  9V  power  supply 

13 

MIS  MID  MIR  MIG 

Memory  data  send  via  beacon  2 

MIUMIKMIWMIO 

Memory  data  send  via  beacon  1 

N/5  =  V  in  volts,  9  V  pwr.  supply  control 

14 

MNSMNDMNRMNG 

15m  R06OT  RX  attenuator:  - 10  dB 

MNUMNKMNWMNO 

15m  ROBOT  RX  attenuator:    0  dB 

N/5  =  V  in  volts,  1 5m  ROBOT  RX  AGC  voltage 

15 

MAS  MAD  MAR  MAG 

2m  ROSOT  RX  attenuator:  - 10  dB 

MAU  MAK  MAW  MAO 

2m  ROBOT  RX  attenuator:    0  dB 

N/5  =  V  in  volts,  2m  ROBOT  RX  AGC  voltage 

16 

MMS  MMD  MMR  MMG 

Output  pwr,  special  CMD  channel:  Max 

MMUMMKMMWMMO 

Output  pwr .  special  CMD  channel:  Min 
N  =  00:  Less  than  32  SOs  in  ROBOT  log 

N  =  80  to  99:  Over  32  QSOs  in  ROBOT  log 

Table  1.  RS-12/I3  telemetry  data  conversion.  Keep  this  as  a  data  sheet  for  your  RS-1 2  and  IS 
telemetry*  calculations  and  findings-  This  information  is  provided  by  Pat  Gowen  G3iORt  with 
acknowledgements  to  RS3A,  the  RS  Satellite  Command  Station,  as  source  and  to  PA0DLOfor 
relaying  information. 


will  coolly  ignore  you  if  your  Morse  CW  is 
not  perfect.  It  will  respond  to  your  call  at  any 
speed  between  8  and  50  wpm,  give  you  a 
serialized  QSO  number,  say  who  it  is,  and 
wish  you  73  before  it  signs  off  with  you  to  call 
CQ  again.  If  QRM  is  present,  it  will  tell  you 
so-  If  you  send  loo  fast  for  it  (an  unlikely 
occurrence!)  it  will  say  "QRQ";  if  you  are 
too  slow  it  will  say  "QRS,"  at  least  until  it 
has  matched  your  speed.  *4QRZ"  or  *'RPT" 
will  evolve  if  it  is  unsure  of  yourcallsign.  The 


ROBOT  calling  frequency  is  2 1.1  297  MHz 
±  only  0.45  kHz  Doppler  shift,  and  as  it  is 
3.2  kHz  wide,  gives  no  access  problem.  Fifty 
watts  ERP  at  high  angle  passes,  particularly 
at  night  when  the  high  2 1  MHz  attenuation  of 
the  *'EM  layer  is  not  manifested,  will  enter  it 
readily  by  calling  "RS12  de  G3XXX  AR 
(use  your  own  call,  of  course)  after  it  has  sent 
Us  CQ  call.  The  10m  ROBOT  downlink 
Doppler  shifts  from  29.4549  to  29,4535 
MHz.  When  activated,  the  2m  ROBOT 


Radio  Sputnik  12  (RS*1 2) 
Beacon/FIOBOT  29.403  MHz  (CW) 


Beacon/ROGOT 
Mode  A  Uplink 
Mode  A  Downhnk 
ROBOT  A  Uplink 
ROBOTADownifnk 
Beacon/ROBOT 
Beacon/ROBOT 
Mode  K  Uplink 
Mode  K  Downlink 
ROBOT  K  Uplink 
ROBOT  K  Downlink 
Beacon/ROBOT 
Beacon/ROBOT 
Mode  T  Uplink 
Mode  T  Downlink 
ROBOT  T  Uplink 
ROBOT  T  Downlink 


29.454  MHz  (CW) 
145.910-145.950  MHz  (SSB,  CW) 

29.411-29.451  MHz  (SSB.  CW) 
145.831  MHz(CW) 

29.408  or  29.454  MHz  (CW) 

29.408  MHz  {CW) 

29.454  MHz  (CW) 

21.210-21 ,250  MHz  (SSBt  CW) 

29,411-29.451  MHz  (SSB,  CW) 

21,130  MHz  (CW) 

29.40a  or  29,454  MHz  (CW) 
145.913  MHz  (CW) 
145.959  MHz  (CW) 

21 .210-21 .250  MHz  (SSB.  CW) 
145,917-145.956  MHz  (SSB,  CW) 

21.130  MHz  (CW) 
145.913  or  1 45.959  MHz  (CW) 


Radio  Sputnik  13  (RS-1 3) 
Beacon/ROBOT  29.458  MHz  (CW) 


Beacon/ROBOT 
Mode  A  Upfink 
Mode  A  Downlink 
ROBOT  A  Uplink 
ROBOT  A  Downlink 
Beacon/ROBOT 
Beacon/ROBOT 
Mode  K  UpJink 
Mode  K  Downlink 
ROBOT  K  Uplink 
ROBOT  K  Downlink 
Beacon/ROBOT 
Beacon/ROBOT 
Mode  T  Uplink 
Mode  T  Downlink 
ROBOT  T  Uplfnk 
ROBOT  T  Downlink 


29.504  MHz  (CW) 
145.960-146000  MHz  (SSBr  CW) 

29,460-29.500  MHz  (SSB,  CW) 
145.840  MHz  (CW) 

29.458  or  29,504  MHz  (CW) 

29.458  MHz  (CW) 

29.504  MHz  (CW) 

21 .260-21 .300  MHz  (SSB,  CW) 

29-460-29.500  MHz  (SSB,  CW) 

21.138  M  HZ  (CW) 

29.458  or  29.504  MHz  (CW) 
145.862  MHz  (CW) 
145.908  M  Hz  (CW) 

21 ,260-21  300  MHz  (SS8r  CW) 
145.960-146.000  MHz  (SSB,  CW) 

21.138  MHz  (CW) 
1 45.862  Of  1 45.908  MHz  (CW) 


running  from  21 .210  to  2  L250  MHz 
will  give  a  29.411  to  29.451  MH2 

proportional  linear  return,  with  only 
some  0.9  kHz  of  combined  Doppler 
shift.  When  active  on  mode  **T*  or 
"KT/  it  also  has  a  downlink  from 
145,9167  to  145.9556  MHz.  with  an 
additive  21  and  145  MHz  Doppler 
shift  of  ±3.5  kHz.  If  you  add 
124,7067  to  your  2 1  MHz  uplink,  you 
will  have  (±3-5  kHz)  the  appropriate 
2m  downlink  frequency.  Similarly, 
when  you  add  8,201  MHz  to  your  21 
MHz  uplink,  you  have  the  downlink 
frequency  upon  which  you  will  be 
present,  When  you  move  up  by,  say, 
2  kHz  on  the  uplink,  sou  will  also 
move  up  2  kHz  on  both  downlinks,  as 
confirmed  by  monitoring.  The  total 
passband,  given  as  40  kHz,  is  in  fact 
much  wider,  and  can  be  heard  over  at 
least  70  kHz,  e.g.  15  kHz  cither  side 
of  the  stated  band  edge,  albeit  at  re- 
duced sensitivity  and  output  efficien- 
cy. 


Table  2.  Frequencies  for  RS- 12/13.  Alt  frequencies 
are  nominal,  to  the  nearest  kHz. 


downlink  goes  from  145.9627  to  145.9563 
MHz  in  an  overhead  pass.  You  will  hear  your 
own  signal  calling  the  ROBOT  coming  back 
to  you  as  well  as  the  response,  but  be  warned! 
If  you  use  this  as  your  monitor,  because  the 
transit  delay  of  the  4,000  mile  maximum  dual 
path  slightly  delays  the  return  you  are  hearing 
of  your  own  CW,  it  may  affect  your  other- 
wise excellent  Morse  code!  When  the 
ROBOT  is  not  activated  for  QSOs,  e.g.  it  is 
not  calling  ^CQ"  at  regular  intervals,  it  may 
be  employed  as  a  single  channel  CWnMily 
transponder. 

The  Channel  16  telemetry  tells  some  of  the 
ROBOT  story.  If  the  number  sent  is  00,  then 
there  are  less  than  32  QSOs  in  the  ROBOT 
log,  but  if  it  is  between  80  and  99,  it  is 
approaching  capacity,  as  over  32  QSOs  arc  in 
the  log  memory.  You  may  hear  digital  down- 
link on  the  channel  at  times  when  RS-12  is 
within  range  of  RS3A  in  Moscow,  This  is 
normally  the  log  being  downloaded. 

Transponders 

RS-12  is  the  system  normally  found  onf 
with  its  sister  RS-1 3  kept  on  reserve  standby. 
The  frequencies  of  both  RS-12  and  RS-1 3  are 
given  in  Table  2.  We  shall  refer  to  RS-12,  but 
what  is  given  for  this  is  also  true  for  the 
alternate  transponder,  with  only  the  frequen- 
cies differing. 

The  RS-12  Mode  **K*   transponder  input 


In- Band  Operation 

As  with  our  HF  bands,  the  lower 
half  of  the  transponder  passband  is  for 
CW,  the  higher  for  SSB.  with  mixed 
modes  in  the  center,  just  like  our  other 
satellites.  To  operate,  just  find  a  clear 
downlink  frequency,  and  check  that 
the  relative  uplink  is  clear  toot  as  oth- 
er terrestrial  users  may  be  in  the  up- 
link passband  on  21  MHz.  Adjust 
your  transmitter  to  the  appropriate 
calculated  uplink,  and  you  should 
hear  your  own  transported  signal. 
Tiy  a  XQ  RS  12"  or  alternatively 
reply  to  another's  CQ  by  adjusting  your 
transmitter  uplink  to  emerge  on  that  frequen- 
cy. You  will  be  pleasantly  surprised  at  who 
you  will  work  on  what  might  otherwise  be  a 
dead  band.  If  you  have  a  single  transceiver, 
you  may  have  "QSK,1*  a  rapid  break  in  sys- 
tem, and  hear  the  tail  end  of  your  transponded 
signal  especial  1>  *  hen  the  satellite  is  at  maxi- 
mum range  and  hence  maximum  return  signal 
delay  time.  If  you  are  blessed  with  a  separate 
29  MHz  receiver  then,  aided  by  high-pass 
filters  on  the  input  to  stop  your  21  MHz 
breakthrough,  you  should  be  able  to  hear 
your  own  signal. 

When  and  Where 

RS-12  makes  eight  passes  a  day  in  range  of 
most  countries  of  average  latitude,  each  pass 
lasting  from  only  a  few  minutes  to  up  to  19 
minutes.  Some  skim  the  horizon,  some  go 
right  overhead.  Sub-horizon  passes  add  con- 
siderably to  useful  opportunities,  and  in 
equinoxial  high  solar  flux  times  the  downlink 
may  be  heard  and  accessed  for  70%  of  the 
day .  To  calculate  the  timing  and  exact  passes, 
a  computer  program  or  an  OSCARlator  is 
desirable,  both  of  which  are  available  from 
AMSAT.  The  computer  program  or  tracker 
will  give  you  the  satellite  distance,  azimuth, 
elevation,  probably  the  Doppler  shift,  the 
range,  and  all  you  need  to  know  to  find  the 

satel  lite.  Continued  on  page  38 


UNEARTH  YOUR 
FULL  POTENTIAL 

with  the 

CHALLENGER  DX-VI 

A  unique  multiband 

vertical  that  utilizes 

GAP  technology. 

The  Challenger  DX-VI 

covers  all  of 
2m,  6m,  10m,  12m. 
15m,  20m,  40m,  and 

over  130KHz  on  80m 
with  a  VSWR  under  2:1! 

it  has  NO  .  .  . 

•  TRAPS    •  COILS 

♦  BALUNS 
•  RESISTORS  j 

♦  TRANSFORMERS  | 
•  BASE  INSULATORS 

The  Challenger  DX-VI 

Launches  RF  from  a  16* 
elevated  GAP,  not  from  the 
base  of  the  antenna.  The 
antenna  is  PRETUNED. 
There  Is  nothing  to  adjust. 
The  Challenger  DX-VI  has 
virtually  NO  earth  loss  and 
requires  only  3  wires  25' 
long  which  attach  to  the 
base  of  the  antenna.  Thus, 
eliminating  the  need  for  an 
extensive  ground  plane.  The 
antenna  is  31*  tall  and  is  ' 

self  -  supporting  with  a 
supplied  drop  in  ground 
mount.  No  additional  mast 
is  required.  Best  of  all  the 
ENTIRE  antenna  is  active 
on  all  bands  and  costs  only 

$229*00  * 

To  Order  Call:  ' 

(407)  778-3728 

ALL  OUT  EFFICIENCY 
ALL  OUT  PERFORMANCE 
GAP  CHALLENGER  DX-VI, 
1     GETS  IT  ALL  OUT!! 


' 


GAP 

ANTENNA  PRODUCTS,  INC. 

6010-Bldg.  B,  N.  Old  Dixie  Hwy. 
Vera  Beach,  Florida  32967 


COD 


WSA 


Roftda  Add  7%  sales  tax 
*  Plus  shipping 
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Number  9  on  your  Feedback  card 


73  Review 


by  Bill  Clarke  WA4BLC 


The  JPS  NF-60  DSP 

Notch  Filter 


JPS  Communications,  Inc. 

5516  Old  Wake  Forest  Road 

P.O.  Box  97757 

Raleigh  NC  27624. 

Price  class  (introductory);  $150. 

Adapter;  $12. 

TeL  (800)  533-3819. 

Technical  info:  (919)  790-1 048. 

FAX:(919)79CM456. 


Get  rid  of  multiple  carriers  with  the  push  of  a  button. 


N|  otch  filter— that's  the  knob  you  madly 
I  twist  when  trying  to  block  out  an  interfer- 
ing signal  such  as  a  tuner-upper  or  a  hetero- 
dyne. The  down  side  of  using  the  typical  notch 
filter  is  that  most  of  them  are  overly  sensitive 
and  clumsy  to  tune,  thereby  making  them  slow 
to  use.  In  fact,  the  offending  signal  often  dis- 
appears before  you  can  notch  it  out. 

Although  the  technology  of  notch  filters  has 
advanced  over  the  past  several  years  to  the 
point  that  even  40  meters  becomes  usable 
during  the  night  hours,  they  are  still  perplex- 
ing to  use.  But  now,  enter  the  automatic  notch 
filter. 

The  automatic  notch  filter  does  all  the  work 
of  its  manual  cousin,  except  that  it  requires  no 
knob  twisting.  It  locates  and  removes  the  of- 
fending signal  instantaneously;  the  operator 
doesn't  have  to  do  anything  to  make  the  filler 
work  except  turn  it  on,  New  to  the  market  is 
just  such  a  filter,  the  NF-60  DSP  Notch  Filter 
by  JPS  Communications,  Inc. 

First  Impressions 

The  NF-60  is  manufactured  right  here  in  the 
U.S.  Smaller  than  most  handhelds  and  weigh* 
ing  enough  to  remind  you  that  quality  can  be 
felt,  the  NF-60  is  black  and  has  only  two  con- 
trols: Power  on/off  and  Notch  on/off.  On  the 
rear  panel  are  two  RCA  jacks  for  Audio  (in/ 
out),  and  a  power  jack  for  the  AC  adapter  line. 

The  manual  is  very  professional  done,  yet 
easy  to  understand,  and  contains  installation 
diagrams,  explanations  of  operation,  and  the- 
ory. 


— 


POWER 


Installation 

Installing  the  NF-60 
is  about  as  sim- 
ple as  hooking  up  an 
external  speaker, 
which,  by  the  way,  is 
essential  for  use  of 
the  filter.  Plug  the  (op- 
tional) AC  adapter's 
output  line  into  the 
power  jack  on  the  rear 
panel  of  the  unit.  Run 
an  audio  patch  line  (I 

recommend  shielded)  from  the  Audio  Input 
jack  to  the  external  speaker  jack  of  your  rig, 
and  plug  an  external  speaker  into  the  unit's 
Audio  Output  jack.  That's  all  there  is  to  it! 

Just  tn  case  a  polarity  mistake  is  made,  you 
don't  need  to  worry.  The  NF-60  is  reverse 
polarity  protected. 

Operating  with  the  Filter 

As  an  initial  check  of  the  NF-60,  I  turned  on 
my  HF  rig  as  normal  and  set  it  to  the  Canadian 
time  clock  on  7.335  MHz  (and  later  the  U.S. 
time  clock  at  15  MHz)  on  LSB,  and  tuned  until) 
heard  a  steady  tone,  I  then  pushed  the  NF- 
60*  s  Power  and  Notch  buttons  to  "on"  and  the 
tone  immediately  went  away,  i  tuned  around 
the  time  clock  to  see  if  the  tone  (or  any  tone) 
could  be  heard  again,  while  leaving  the  NF-60 
on.  The  most  I  ever  heard  was  a  split  second  of 
tone  before  the  automatic  notch  locked  up  and 
took  it  away. 


NF^SO  DSP  NOTCH  FILTER 


PHONES 


HQTCH 


Specifications 

Audio  Input: 

unbalanced  low  impedance 

22  ohms  or  47k  ohms;  (phone  jack) 

Frequency  Response: 

250  to  3400  Hz  ±2dB 

Input  Level: 

100mVto2Vrms 

Output  Delay: 

0  milliseconds 

Lock-up  Time: 

<  6  milliseconds 

Ultimate  Tone  Rejection; 

>50dB(1  to  4  tones) 

(slightly  lower  for  5  or  more  tones) 

Audio  Distortion: 

<  .5%  at  1  kHz  at  ,5W  output 

Headphone  Output; 

8  ohm  or  greater  (stereo  phone  jack) 

Speaker  Output; 

2W  at  10%  distortion 

into  8  ohm  speaker  (RCA  jack) 

Front  Panel: 

power  switch,  power  LED,  notch  switch,  notch  LED 

Rear  Panel: 

audio  input,  audio  output,  DC  power  input 

Input  Power; 

+ 1 1  to  + 1 5  VDC  at  250  mA  (750  mA  peak) 

Dimensions: 

1.7"x6"x4.3"HWDat2lbs. 

Photo  A,  JPS's  new  NF-60  Notch  Filter. 


Having  proved  that  the  NF-60  could  take  out 
tones  of  a  very  loud  and  steady  nature,  I  then 
went  to  the  real  world  of  the  ham  bands.  Of 
course,  I  left  the  NF-60  on.  At  firs!  1  thought 
there  were  no  tuner-uppers  around  on  the  var- 
ious 80/40/20  meter  nets  I  tuned  to.  Then  I 
turned  the  filter  off  and  found  the  offenders 
were  alive  and  well  I  continued  to  tune  around 
and  turn  the  filter  on  and  off,  seeing  what  it 
could  do.  I  even  verified  the  claim  that  multiple 
tones  could  be  notched  out  simultaneously. 

The  filter  only  notches  a  small  segment  of 
the  audio  spectrum  out,  so  small  that  it 
doesn't  destroy  the  quality  of  the  remaining 
signal.  Unless  the  filter  was  turned  off 1 1  gener- 
ally never  even  knew  the  offending  signals 
existed.  The  single  exception  to  this  rule  was 
when  the  offending  signal  was  strong  enough 
to  work  the  receiver's  AGC.  This  caused  a 
slight  audio  level  reduction. 

The  NF-60  makes  40  meters  useful  at  night. 
You  can  get  in  between  those  broadcasters, 
and  their  carrier  tones  just  disappear,  allowing 
SSB  to  carry  on. 

Although  I  have  been  using  automatic  notch 
filters  for  years,  I  must  say  that,  due  to  the  fast 
lock-uptime,  excellent  audio  quality,  and  mul- 
ti-frequency ability,  the  NF-60  is  the  best  I 
have  heard. 

Comments 

The  NF-60  operates  on  a  digital  signal  pro- 
cessing scheme,  and  constantly  looks  at  the 
audio  spectrum  for  solid  tones.  When  a  tone  is 
encountered*  the  unit  immediately  creates  a 
very  narrow  and  deep  notch  at  that  frequency, 
removing  the  tone. 

As  mentioned  above,  the  NF-60  is  capable 
of  taking  multiple  tones  out.  For  example,  the 
typical  RTTY  signal  is  reduced  to  a  series  of 
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April  24,  25,  26,  1 992 


Early  Reservation  Information 


•  General  Chairman,  Ross  Brown,  VVA8DQH 

•  Giant  3  day  flea  market  •  Exhibits 

•  free  bus  service  ■  license  exams 

•  Activities  for  the  non-Ham 

lea  Market  Tickets 

i  maximum  of  3  spaces  per  person  (non- 
ransferable).  Tickets  (valid  all  3  days)  will  be  sold 
T  advamce  OMLY.  Mo  spaces  sold  at  gate.  Vendors 
IUST  order  registration  ticket  when  ordering  flea 
narket  spaces. 

special  Awards 

[ominatlons  are  requested  for  "  Amateur  of  the 
ear/  "Special  Achievement*  and  "Technical  Bxcel- 
snce*  awards.  Refer  to  the  Hamventlon  Program  for 
lomlnatlon  form  or  contact  Hamventlon  Awards 
ihairman.  Box  964,  Dayton,  OH  45401-0964. 

icense  Exams 

lovice  thru  Extra  exams  scheduled  Saturday  and 
iunday  by  appointment  only.  Send  FCC  form  610 
Aug.  1 985  or  later)  -  with  requested  elements  shown 
t  top  of  form,  copy  of  present  license  and  check  for 
i5,40  (payable  to  ARRL/VEC)  to:  Exam  Registration, 
1830  Windbiuff  Point  Dayton,  OH  45458-2855,   No 

vuces  or  Express  Mail  please/ 


•  Asst  General  Chairman,  Dave  Qrubb,  KC8CF 

1992  Deadlines 

Award  Nominations:  March  1 
license  Exams:  March  23 

Appointments  will  be  mailed  by  April  1 3 
Advance  Registration  and  Banquet: 

USA  -  April  3        Canada  -  March  27 
Flea  Market  Space: 

Spaces  will  be  allocated  by  the  Hamventlon  committee 
from  all  orders  received  prior  to  February  1 .  Express 
Mail  NOT  necessary!  notification  of  space  assignment 
will  be  mailed  by  March  15,  1992, 
Checks  will  not  be  deposited  until  after  the  selection 
process  is  complete. 

Information 

General  Information:   (513)  454-1456 
FAX:  (513)  890-5464    Attn:  Hamventlon 
or,  Box  964,  Dayton,  OH  45401-0964 

Lodging  Information:   (513)  225-2612 
(No  Reservations  By  Phone) 

Flea  Market  Information:  (513)  767-1 107 

Lodging 

Please  write  to  Lodging,  Dayton  Hamventlon,  Chamber 
Plaza,  5th  &  Main  Streets,  Dayton,  OH  45402-2400  or 

refer  to  our  1 99 1  Hamventlon  program  for  a  listing  of 
hotel/motels  located  in  the  Dayton  area. 


HAMVEMTIOPI  is  sponsored  by  the  Dayton  Amateur  Radio  Association  Inc 


Vdvance  Registration  Form 

)ayton  Hamventlon  1 992 

teservation  Deadline  -  USA-Aprll  3,  Canada-March  27 

lea  Maritet  Reservation  Deadline:  February  1 

inclose  check  or  money  order  for  amount  indicated 
ind  type  or  print  your  name  and  address  clearly. 
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name 


Address 


Zip+4 


How  Many 


Admission 
(valid  all  3  days) 

Qrand  Banquet 

Alt,  Act  Luncheon 
(Saturday) 
(Sunday) 

Flea  Market 
(Max,  5  spaces) 


@  $10.50*      $. 
©$22.00**     $ 


M^MMHh**^ 


i @  $8.50  $_ 

@  $8.50  $_ 

$30/1  space 

$60/2  adjacent 

Admission  ticket  must         $  1 50/3  aqjacent    $_ 
be  ordered  with  flea  market  Uckets 

*  $14.00  at  door  Total     $  . 

■•  $24,00  at  door,  if  available 


Make  checks 
payable  to  -  Dayton  HAMVEPmon 

Mall  to  -  Dayton  Hamventlon 

Box  1446 
Dayton,  OH   45401-1446 


MJtwam mmi 


clicks,  without  tones. 

With  the  filter  turned  on,  you  will  find  that 
CW  sounds  like  an  old  Western  Union 
telegraph  sounder's  clickity  clack! 

The  filter  has  a  built-in  audio  amplifier.  For 
normal  listening  levels  it  is  very  satisfactory. 
However,  it  can  be  driven  into  distortion  by 
running  the  receiver's  audio  gain  too  high,  I 
found  this  to  be  no  practical  limitation,  as  it 
only  occurs  at  very  high  levels  that  drove  me 
from  the  shack  anyway. 

It  appears  that  the  NF-60  is  not  susceptible 
to  RF  interference  (some  audio  filters  are). 
This  was  carefully  checked  on  all  bands  using 
full  legal  limit  power, 

The  lock-up  time  of  the  NF-60  is  very  fast.  In 
fact,  I  found  it  is  capable  of  following  slow 
swishers. 

I  did  find  a  very  slight  clicking  sound  to  be 
mixed  in  with  the  normal  output  audio.  1  am  not 
concerned  about  this,  as  1  had  to  really  listen 
closely  to  even  hear  it. 

The  front  panel  phone  jack  is  a  positive  fea- 
ture. 

The  only  feature  missing  is  an  indicator 
(such  as  an  LEO)  showing  when  the  filter  is 
earning  its  keep. 

Technical  Aspects 

The  NF-60  uses  digital  signal  processing  to 
find  and  notch  out  offending  tones.  The  inter- 
nal workings  of  the  unit  include  a  TMS320P1 5 
DSP  chi  p  which  does  all  the  work,  except  for  A 
to  0  and  0  to  A  conversion  (which  is  handled 
by  a  14-bit  converter).  The  chip  operates  at  20 


MHz  (crystal-con- 
trolled). 

When  feeding  the 
receiver  modulated 
signals  (tones),  I 
found  there  was  no 
real  limit  to  what  the 
NF-60  could  notch 
out.  A  60  dB  over  SO 
signal  could  be  elim- 
inated (not  just  re- 
duced), I  also  found 
the  filter  worked  at 
very  low  audio  set- 
tings, even  at  set- 
tings where  the  tone 
was  barely  audible. 
Both  factors  exceed 
specifications. 

The  weight  of  the 
unit  is  such  that  the 
push-button  switch- 
es can  be  worked  without  having  to  chase  it  all 
over  the  desk. 

The  simplicity  of  operation  is  excellent. 
Turn  it  on  and  forget  it.  It  does  its  job  by 
itself. 

Recommendation 

I  feel  the  NF-60  is  apiece  of  ham  equipment 
that  does  its  job  completely  and  simply,  The 
sheer  pleasure  of  not  hearing  tuner-uppers, 
and  being  able  to  use  40m  at  night  between  all 
those  foreign  broadcasters,  is  worth  the  rea- 
sonable cos!  of  the  NF-60.  I  heartily  reconv 


Photo  0.  Inside  view  of  the  filter  showing  the  DSP  circuitry. 


mend  that  every  SSB  operator  own  one  of 
these  neat  little  filters  (the  NF-60  is  onry  for 
SSB). 

The  NF-60  does  the  job  it  is  supposed  to  do 
one  hundred  percent. 

For  a  number  of  years  I  have  been  hollering 
that  automatic  notch  filters  are  the  greatest 
thing  since  sliced  bread.  You  transceiver  and 
receiver  manufacturers  out  there:  Remember 
how  I  have  been  saying  you  should  include 
automatic  notch  filters  in  your  rigs?  Well,  for- 
get it!  This  new  filter  is  so  good  I  doubt  you 
could  beat  it  for  quality  or  price. 


USlIlg  RS-12  Continued  from  page  35 

If  you  join  the  Sunday  1730  UTC  14.282 
MHz  pre- A  MS  AT  Net  warm-up  session,  the 
14,280  MHz  Saturday  1000  UTC  European 
AMSAT  Net,  or  the  75  meter  AMSAT  Net 
on  3+840  MHz  (Tuesday  evening  at  9p,m. 
local  time— i.e.  Wednesday  at  0200  UTC), 
regular  satellite  operators  will  be  happy  to 
provide  you  with  pass  times  and  intervals  for 
your  location. 

Station  Needs 

For  the  transmitter,  just  50  watts  to  a  sim- 
ple dipolc  or  ground  plane  will  suffice,  al- 
though a  beam  and  100  watts  will  perform  far 
better  for  those  low  angle  and  sub-horizon 
times.  While  G3IOR  uses  a  21/28  MHz 
three-clement  beam  at  65  feet,  G2UK  runs  a 
simple  75m  trap  dipole  only  10  feet  over  the 
ground  and  gets  not  only  excellent  in-rangc 
results,  but  sub-horizon  access  also. 

The  receiver  doesn't  need  to  be  anything 
special,  but  if  you  have  a  very  old  tube  radio, 
then  a  SOm  preamplifier  will  improve  sensi- 
tivity performance  considerably.  A  separate 
transmitter  and  receiver  will  help  a  lot,  as  you 
may  then  monitor  your  downlink  while 
simultaneously  transmitting  on  the  uplink.  If 
your  band  switching  is  fast  enough  and  your 
frequency  calibration  accurate,  a  transceiver 
will  suffice. 

Problems 

On  the  downlink  you  may  hear  many  sta- 
tions using  the  21  MHz  uplink  passband  for 
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terrestrial  style  QSO.  and  be  surprised  by  the 
comparison  between  what  you  can  hear  on 
the  satellites  downlink  compared  to  that  on 
the  corresponding  uplink.  Try  not  to  QRM 
any  users  who  are  already  on  the  frequency  * 
as  this  section  of  23  MHz  is  not  a  space- 
specific  suhband,  and  they  have  every  right  to 
be  there. 

On  the  other  hand,  you  may  find  severe 
QRM  from  wide  FM  signals  in  the  satellite 
downlink  passband  under  high  MUF  propa- 
gation conditions.  These  stations  can  cause 
severe  wideband  QRM  to  the  weaker  CW  and 
SSB  satellite  transponded  signals,  and  have 
no  absolute  right  to  be  there  as  the  satellite 
downlink  band  is  recognized  as  being  specific 
as  a  space  band*  A  polite  request  for  them  to 
move  back  to  the  FM  allocation  below  29.400 
or  above  29,510  MHz  will  usually  result  in 
recognition.  Sadly,  with  FM  receivers,  they 
may  not  even  hear  the  signals  from  the  satel- 
lite, and  thus  may  well  not  be  aware  of  their 
transgression. 

Satellite  I)\  and  Propagation 

In  the  first  few  days  of  operation,  G3IOR 
worked  17  countries  on  RS-12,  including 
Wl,  2,  3, 5,  8, 9  and 0;  VEl ,  2  and 3;  UA«, 
ZL,  plus  many  European  countries,  includ- 
ing fellow  4IG"  and  European  stations.  You 
will  find  that  at  high  solar  flux  times  you  can 
access  and  hear  the  return  even  when  the 
satellite  is  up  to  48  degrees  below  your  hori- 
zon, especially  at  pre-auroral  ionosphere  en- 
hancement times.  You  are  hence  able  to  work 


the  whole  world!  You  may  be  horrified  to 
hear  your  return  as  a  real  **T-2*'  note  sound- 
ing much  like  an  auroral  or  even  equatorial 
zone  condition  due  to  mulli-Doppler  paths. 
You  will  find  it  to  be  quite  fascinating,  and  a 
means  of  working  those  2 1  and  28  MHz  intcr- 
s kip-zone  fellow  amateurs,  as  it  will  reach  to 
the  parts  that  other  propagators  will  not 
reach!  It  is  a  source  of  superb  ionospheric 
data  and  research  to  boot! 

RS-12  is  an  ideal  satellite  for  the  HF  opera- 
tor, who  will  be  able  to  continue  to  work  DX 
even  when  the  21  and  28  MHz  bands  are 
otherwise  dead,  and  to  work  both  locals  and 
inter-continental  DX  via  the  satellite  while 
the  bands  arc  on  the  edge  of  the  MUF,  as  the 
re-angulation,  while  insufficient  for  direct 
terrestrial  QSO,  is  often  adequate  for  the  low 
satellite  angular  incidence  to  the  ionized  lay- 
ers. It  has  the  added  advantage  that  the  com- 
mercial and  military  intruders  who  tend  to 
sneak  into  the  high  ends  of  our  depleted  ama- 
teur bands  in  the  quiet  sun  years  will  discover 
amateur  occupancy,  and  thus  we  may  main- 
tain our  precious  frequencies  and  help  fore- 
stall further  cuts.  RS-12  is  very  user  friendly 
and  is  recommended  to  HF  DX  operators, 
newcomers,  those  who  *4have  done  it  all,* 
plus  old  and  new  satellite  fans!  Will  we  see 
you  on  RS-12? 


The  author  appears  regularly  on  the  given  AMSAT 
nets*  and  would  be  pleased  to  respond  to  any  ques- 
tions arising.  On  Packet  Radio,  Pat  is  contaaable 
as  G3IOR  @  GB7VLS,  If 35. GBR EU. 


AMATEUR  TELEVISION 


TVC-4G 
only  $89 

SEE  THE  SPACE  SHUTTLE  VIDEO 

Many  ATV  repeaters  and  individuals  are  retransmitting 
Space  Shuttle  Video  &  Audio  from  their  TVRO's  tuned  to 
Satcom  F2-R  transponder  13,  Others  may  be  retrans- 
mitting weather  radar  during  significant  storms.  If  it  is 
being  done  in  your  area  on  70  CM  -  check  page  413  in 
the  91*92  ARRL  Repeater  Directory  or  call  us,  ATV  re- 
peaters are  springing  up  all  over  -  alt  you  need  is  one  of 
the  TVC-4G  ATV  420-450  MHz  downconveters,  add  any 
TV  set  to  ch  2,  3  or  4  and  a  70  CM  antenna.  We  also 
have  downconverters  and  antennas  for  the  900  and 
1 200  MHz  amateur  bands.  In  fact  we  are  your  one  stop 
for  all  your  ATV  needs  and  info.  Hams,  call  for  our 
complete  ATV  catalog  -  antennas,  transceivers,  amplifi- 
ers.  We  ship  most  items  within  24  hours  after  you  call 


(81 8)  447-4565  m-f  8am-5:30pm  pst.         Visa,  MCf  COD 

P.C.  ELECTRONICS  TomtweoRGj 

2522-WG  Paxson  Ln  Arcadia  CA  91007     Maryann  (WB6YSS) 


Brainstorm  Engineering 

2948  1/2    HONOLULU  AVE    LA  GRESCENTA,  CA  9121* 

PHONE  (818)  249-4383       FAX  (818)  248-0840 

MULTI-MODE    §|R4 

SIMPLEX  REPEATER 


NO  DUPLEXER  NEEDED!* 

USE  ONK   RADIO  AND  ONE  SIMPLEX    FRKOI  FNCY1** 

GENERAL  INFORMATION 

THE  SR4  IS  A  FULLY  SELF-CONTAINED,  MICROPROCESSOR  BASED,  REMOTE  PROGRAMMABLE 
CONTROLLER.  CAPABLE  OF  OPERATING  ONE  OR  TWO  RADIO  TRANSCEIVERS  IN  SIMPLEX 
REPEATER,  SPLIT  SIMPLEX  REPEATER,  DUPLEX  REPEATER  CONTROLLER,  VOICE  MAIL  AND 

VOICE  IDer  MODES  SEPARATELY  OR  SIMULTANEOUSLY. 


-  ONE  RADIO  SIMPLEX  REPEATER 

*  DUAL  RADIO  SIMPLEX  REPEATER 

*  CROSS  BAND  SIMPLEX  REPEATER 

*  CROSS  BAND  DUPLEX  REPEATER 


*  DUAL  RADIO  SPLIT  SIMPLEX  REPEATER 
»  DUPLEX  REPEATER  CONTROLLER 

*  B4  DIRECTIONAL  DUPLEX  REPEATER 

*  REPEATER  BACK-UP  SYSTEM 


*  CROSS  BAND  SPUT  SJMPLEX  /  DUPLEX  REPEATER  -  REMOTE  LINK 

•  2  MINUTES  A  48  SECONDS  OF  TIME  •  MQB*LE  EXTENDER 

.  VOlC£  MAIL  •  AUTOMATIC  VOICE  IDENTIFIER  -  AUXILIARY  OUTPUT 


$399^     AUP 


*r»  (kpfsrsr  n««d*d  faf  ■infriu  twpmtimt  (unctions 
"  lew  *on#  radio  stnipiw  rtp#**f* 

ASTERCARD  -  VISA  •  AMERICAN  EXPRESS  -  DISCOVER 
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The  Best  Shortwave  You  Can  Buy 

Comes  From  Drake 


The  Drake  R8  Communications  Receiver. .  .simply  the  best  shortwave  clarity 
and  fidelity  you'll  find,  outperforming  receivers  costing  much,  much  more. 

Famous  Drake  technology  gives  you  wide  frequency  coverage  of 
all  world  bands  and  excellent  dynamic  range... in  an  uncluttered  package 
with  an  ergonomic  front  panel,  featuring  keypad  entry  of  functions. 

For  the  best  access  to  world  events  as  they  happen,  buy  yourself  a  Drake  R8 
shortwave  receiver.  Ask  vour  dealer  for  more  information,  or  contact  a 
Drake  sales  office  today  at  1-800-723-4639  (1-800-RADIO-DX). 


We  Bring  the  World  Closer 


R.  L.  Drake  Company,  P.O.  Box  3006,  Miamisburg,  Oil  45343,  ISA  Tel:  513-866-2421 
Drake  Canada,  655  the  Queensway  #  1 6,  Peterborough,  Ontario  K9J  7M1,  Canada 
Tel:  705-742-3122 

•    1  -800-723-4639  ( 1  -800-RADIO-DX)  ©  199 1  The  R.L.  Drake  Co. 


CIRCLE  147  ON  READER  SERVICE  CARD 


40/80  Meter  Wave  Ryder 

A  QRP  tube  transmitter  powered  by  12  volts  DC, 


by  Charles  D,  Rakes  KI5AZ 


If  you've  been  looking  for  a  new  project  to 
build  that  has  a  nostalgic  quality  mixed 
with  a  touch  of  today  *s  technology,  then  look 
no  farther  because  our  40/80  Meter  Wave 
Ryder  CW  QRP  transmitter  offers  these 
features  and  more. 

The  transmitter's  circuit  design  is  similar 
to  the  single  tube  crystal  controlled  QRP  rigs 
that  were  in  vogue  during  the  fabulous  '50s. 
A  3A4  miniature  power  amplifier  pentode 
tube  is  connected  in  a  crystal  controlled 
tuned-plate  oscillator  circuit  with  a  power 
output  of  1  to  2  watts. 

The  circuitry's  modern  mix  allows  the 
transmitter  to  operate  from  a  single  12-volt 
DC  power  source.  A  7805  5- volt  regulator  IC 
is  connected  in  a  100  mA  constant  current 
circuit  that  keeps  the  tube's  filament  glowing 
just  right  as  long  as  the  DC  input  stays  above 
8  volts. 

The  tube's  B+  is  generated  on  command, 
and  to  see  how,  take  a  look  at  the  schematic 
diagram  in  Figure  1 .  A  555  IC  timer  is  con- 
nected in  an  astablc  oscillator  circuit  with  C 1 1 
Rl  t  R2  and  R9T  setting  the  operating  frequen- 
cy to  about  25  kHz, 

Ql  holds  pin  5,  of  the  IC,  at  ground  level 
while  the  key  is  in  the  "up"  position,  keeping 
the  555  circuit  from  oscillating.  The  majority 
of  the  battery  drain  at  standby,  or  during  the 
time  between  dits  and  dans,  is  the  filament 
current. 

Each  time  the  key  is  closed,  the  555  circuit 
becomes  active,  supplying  base  drive  to  the 
MJE  3055  power  transistor.  The  power  tran- 
sistor's pulsing  collector  current  turns  the  12 
volt  supply  into  about  150  volts  at  the  sec- 
ondary of  TL 

The  full-wave  bridge  circuit  converts  Tl  *s 
output  to  DC,  and  C4  smooths  out  any  glitch- 
es. At  key-down,  the  tube  is  supplied  with 
almost  instant  B  + ,  causing  the  circuit  to  os- 
cillate and  send  out  a  CW  signal, 

Building  the  Wave  Ryder 

The  circuit  may  be  built  breadboard  style  if 
you  like,  as  long  as  the  wiring  is  neat  and  the 
leads  are  kept  short.  Or  you  may  take  the  easy 
route  and  use  a  PC  board,  if  so,  just  follow 
the  component  placement  layout  shown  in  the 
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Photo  A.  The  40/80  Meter  QRP  CW  Wave  Ryder. 
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Figure  L  Schematic  for  the  Wave  Ryder. 
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AVAILABLE  NOW! 
•Accessory  Catalog 
•  DJ-F1T  Cassette  Tape  Instruction 

Manual  by  Gordon  West,  (WB6NOA) 


New  Model  DJ-162TD 


FULL  FEATURES  AND  HIGH  PERFORMANCE 
AT  A  PRICE  YOU  WONT  BELIEVE, 

Here  is  a  2-Meter  radio  worth  looking  at.  Without  a 
doubt,  the  ALINCO  DJ-162TD  offers  the  most  bang  for 
the  buck  of  any  2-Meter  HT  available  today. 

The  unit  comes  standard  with  the  EDH-1  Dry-Cell 
Pack,  giving  you  the  option  to  use  your  own  batteries, 
either  Ni-Cd  or  Alkaline,  for  extended  operating  life 
and  High-Power  output.  In  addition,  you  have  the 
option  to  buy  either  the  5  watt  or  2.5  watt  Quick- 
Charge  Batteries  for  fast  reliable  power  any  time. 

This  unit  has  a  full  size  keypad  for  easy  operation  and 


programming,  and  has  excellent  sensitivity.  Airband 
receive  down  to  118MHz  is  possible  with  a  simple 
modification.  Other  standard  features  include  DSQ  for 
private  paging,  5  scan  modes,  DTMF  encode  and 
decode,  dual  watch  functions,  2  Autodialer  channels, 
and  more. 

Check  out  the  affordable  technology  of  the  90V. 
Check  out  ALINCO. 


ALINCO 

ELECTRONICS  INC. 


ALINCO  ELECTRONICS  INC, 

438  Amapola  Avenue,  Unit  130,  Torrance,  CA  90501 
T>]_  1 310 1  618-8616  Fax.  (310)  618-8758 


Two  Year  Limited  Warranty. 

Specifications  and  features  are  subject  to  change  without  notice  or  obligation. 


CIRCLE  67  ON  READER  SERVICE  CARD 


/"H  wQu*rnire 


LH40O4  [4) 


HOLE 


IVM 


HE- a       ^P*i  "♦« 


CT 
I 


#■ 


OU0UMT1NC 
HOLE 


■'- 


Figure  2.  Fam  layout  diagram. 
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C1 
02,3 
C4 
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C6 

C7 

C8 

D1-4 

IC1 

1C2 

G1 

Q2 

V1 

V2 

R1.2 

R3,4 

R5,6 

R7 

R8 

R9 

J1-3 

SI 

T1 

L1,2 
Misc. 


Parts  List 
0.01  iiF/IOOV 
0.1  MF/50V 
0.15nF/250V 
0.01  \iFfS3QV 
470MF/16V 
10pF/500V 
365  pF  variable 
1N40041  amp 
555 

7805  5V 
2N3904 

IvUE  3055  power 
3A4  miniature  power  amp 
NE-2  or  similar 
1k1/4W 
470  ohm 
4.7k 

56ohm1/2W 
47k1/4W 
1  k  trim  pot 
RCA  jacks 


Mylar 

disc  ceramic 

Mylar 

Mylar 

electrolytic 

disc  ceramic 

broadcast  type 

silicon 

timer 

regulator 

transistor 

transistor 

pentode  tube 

neon  lamp 

resistor 

resistor 

resistor 

resistor 

resistor 

single  turn 

phono 

toggle  on/off 

Amidon* 


Small  switch 

EA-77-375  core  and  bobbin 

see  text 

Chassis,  circuit  board,  knob,  grommet, 

crystal  socket,  hardware.  wire,  etc. 


'Amidon  Associates.  Inc.,  2216  East  Gladwiek  St., 
Dominguez  Hills  CA  90220.  Tel.  {21 3)  763-5770. 

You  can  get  a  kit  of  parts  for  the  Wave  Ryder,  including  the 
circuit  board  and  all  components  that  mount  on  it  and  parts  for 
T1  {less  winding  wire),  a  coil  form,  and  five  socket  contacts,  all 
for  $24,95  postpaid,  from  Krystal  Kits,  P.O.  Box  445,  Ben- 
tonville  AR  7271 2,  or  call  (501  )  273-5340  and  ask  for  KI5AZ 

You  will  have  to  furnish  the  chassis,  tuning  capacitor,  neon 
lamp,  grommet,  power  switch,  crystal  socket,  jacks,  tube,  wire 
and  hardware  to  complete  your  TX.  A  PC  board  only  is  available 
for  $7.95  postpaid,  and  five  Concord  socket  contacts  are  avail- 
able for  $3.00  postpaid. 


Figure  3.  Foil  diagram. 
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Figure  4.  A  piece  of  1/2  n  PVC  pipe  serves  as 
the  coil  form  for  Ll  and  L2~ 

PC  foil  pattern  drawing  in  Figure  2,  and  stuff 
the  pans  on  the  board.  The  tube  socket  is 
made  up  of  five  Concord  #09-9006  socket 
pins  (cost  of  five  is  less  than  two  bucks) 
soldered  in  place  on  the  circuit  board.  But 
you  can  also  use  a  regular  tube  socket  and 
wire  it  to  the  circuit  board  with  short  leads. 

Winding  Tl 

The  transformer's  two  windings  are  wound 
on  the  nylon  bobbin  supplied  with  the  Ami- 
don EA-77-375  t4E"  core.  Wind  20  turns  of 
#26  copper  enamel  wire  in  a  solenoid  fashion 
on  the  bobbin.  On  both  windings,  leave  at 
least  three  inches  of  wire  at  each  end  to  con- 


nect to  the  circuit  board.  Place  a  layer  of 
plastic  tape  around  the  winding  to  complete 

the  primary.  On  top  of  the  primary  winding, 
wind  200  turns  of  #26  copper  wire  for  the 
secondary  and  tape  in  place.  Place  the  bobbin 
between  the  two  cores  and  tape  or  glue  in 
place. 

Winding  IJ/L2 

The  tank  circuit  is  wound  on  a  1-1/2" 
length  of  1/2"  PVC  cold  water  pipe  that  actu- 
ally measures  0.85"  in  diameter.  Just  about 
any  hardware  or  plumbing  shop  will  have  the 
PVC  pipe  on  hand. 

Refer  to  Figure  4T  and  close  wind  19  turns 
of  #19  or  #20  copper  enamel  wire  on  the  form 
for  Ll .  Space  down  the  form  about  the  width 
of  two  turns,  and  wind  6  turns  of  the  same 
size  wire  for  L2.  An  easy  way  to  keep  the 
windings  in  place  and  looking  neat  is  to  drill 
two  wire  si/e  holes  for  each  wire  end,  and 
fish  through  for  a  snug  fit. 

Making  the  Chassis 

Since  cabinets  are  so  expensive  and  diffi- 
cult to  find,  the  Wave  Ryder  was  constructed 
on  a  piece  of  0.05-inch  thick  aluminum  cut  to 
7"  x  5-3/4",  To  duplicate  our  Wave  Ryder, 
just  follow  the  drawing  in  Figure  5. 


Hi  the  crystal  socket,  Si,  and  the  neon 
lamp,  all  mount  to  the  front  panel.  The  neon 
lamp  is  placed  in  the  middle  of  a  chassis 
mount  rubber  grommet  with  one  lead  going  to 
the  circuit  board,  and  the  other  to  circuit 
ground  under  the  grommet \  lip.  The  tuning 
capacitor  and  circuit  board  are  mounted  to  the 
chassis7  bottom,  and  the  two  remaining  jacks 
are  located  on  the  back  lip. 

Making  Waves 

Connect  power,  a  dummy  load,  a  crystal, 
and  close  the  key.  Start  with  C8  at  maximum 
capacitance  and  rotate  clockwise  until  V2 
lights.  Tunc  a  receiver  to  your  crystal's  fre- 
quency, and  send  a  fewdits.  Slowly  rotate  C8 
clockwise  until  a  clean,  chirp- free  tone  is 
heard.  With  R9  set  at  its  maximum  resis- 
tance, the  B+  voltage  will  be  at  its  minimum 
with  an  RF  power  output  slightly  under  one 
watt  and  at  its  minimum  resistance  the  B+ 
will  be  at  its  maximum  with  an  output  of  over 
one  watt.  If  Murphy  didn't  make  an  untimely 
visit  to  your  shack  T  you  should  now  be  ready 

to  make  waves .  Continued  on  page  46 


Charles  D,  Rakes  KI5A2,  P.O.  Box  445, 

Bentonville  AR  72712, 
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of  the  day! 

Have  you  been  trawling  the  bounding  main  for  a  new  product?  We  have  just 
netted  it — the  TP-38  microprocessor  control  led  community  repeater  panel  which 
provides  the  complete  interface  bet  ween  the 
repeater  receiver  and  transmitter.  Scuttle 
individual  tone  cards,  all  38  EI  A  standard 

CTCSS  tones  are  included  as  well  as  time  and  hit  accumulators,  programmable 
timers,  tone  translation,  and  AC  power  supply  at  one  low  price  of  $595,00.  The    $5!J5*  W  each 
TP-38  is  packed  like  a  can  of  sardines  with  features,  as  a  matter  of  fact  the  only  $59,95  DTMF  module 
additional  option  is  a  DTMF  module  for  $59.95,  This  module  allows  complete     $149*95  Digital  CTCSS  module 
offsite  remote  control  of  all  TP-38  functions,  including  adding  new  customers  or 
deleting  poor  paying  ones,  over  the  repeater  receiver  channel 

Other  features  include  CMOS  circuitry  for  low  power  consumption,  non- volatile 
memory  to  retain  programming  if  power  loss  occurs,  immunity  to  falsing,  pro- 
grammable security  code  and  much  more.  The  TP-38  is  backed  by  our  legendary 
1  year  warranty  and  is  shipped  fresh  daily.  Why  not  set  passage  for  the  abundant  waters 
of  Communications  Specialists  and  cast  your  nets  for  a  TP-38  or  other  fine  catch. 
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COMMUNICATIONS  SPECIALISTS,  INC. 

426  West  Taft  Avenue  •  Orange,  CA  92665-4296 
Local  (714)  998-3021  •  FAX  (714)  974^3420 
Entire  ULS.A.  VB00-854-0547 
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Number  15  on  your  Feedback  card 


A  Remote 
Field  Strength  Meter 

An  accurate  system  for  measuring  radiated  power 


by  Ken  Cornell  W2IMB 


Are  you  sure  that  you  are  obtaining  the 
best  radiating  power  from  your  anten- 
na? Most  radio  hams  rely  on  their  antenna 
tuning  units  and  SWR  bridge,  as  well  as  on- 
the-air  reports.  Yet  there's  always  the  feeling 
thai  it  could  be  improved. 

Most  hams  arc  familiar  with  the  field 
strength  meter.  The  meter  usually  consists  of 
a  tuned  L/C  circuit  with  a  whip  antenna,  and 
uses  a  diode  to  register  the  relative  field 
strength  of  the  received  signal  on  a  sensitive 
microammeter. 

FSMs  are  valuable  for  tuning  up  transmit- 
ters, but  to  accurately  measure  the  relative 
strength  of  a  transmitted  signal,  the  FSM 
should  not  be  used  inside  the  shack,  close  to 
the  transmitter  and  antenna  tuning  unit.  In- 
stead, it  should  be  used  several  wavelengths 
distant  from  the  transmitter's  antenna. 

This  can  create  a  problem,  as  two  people 
would  be  required,  one  at  the  transmitter  site 
and  the  other  at  the  remote  field  strength 
meter  location.  Plus,  the  two  parties  would 
need  to  be  able  to  communicate  with  each 
other. 

The  Remote  FSM 

The  scheme  I  am  about  to  describe  would 

require  only  one  person,  A  remote  field 
strength  meter  is  used  to  send  a  signal  back 
to  the  transmitter  site.  The  FSM  is  capable 
of  indicating  maximum  radiated  power  as 
the  transmitter  and  antenna  tuning  units  are 
adjusted. 

The  remote  FSM  works  with  an  FCC  Pan 
15  transmitter  (no  license  requirements)  that 
operates  in  the  510  to  1705  kHz  spectrum. 
The  FCC  rules  permit  maximum  input  power 
of  100  mW  and  an  antenna  2  meters  Long.  At 
300  to  400  feet,  the  transmitter  should  put  a 
good  signal  into  a  station  receiver. 

See  Figure  1  for  a  block  diagram  of  the 
system. 

Figure  2,  the  FCC  Part  15  transmitter, 
consists  of  a  Hartley  VFO  with  a  buffer  and 
final  amplifier.  I  built  the  circuit  on  3  2-1/2*  x 
5*  piece  of  perfboard  that  in  turn  was 
mounted  on  a  block  of  wood  on  standoffs.  My 
transmitters  include  the  1500  to  2000  kHz 
range,  so  I  used  a  target  frequency  of  1650 
kHz  for  the  FSM  transmitter, 

1  wound  LI  on  a  5/16"  diameter  slug  tuned 
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Figure  1.  Block  diagram  of  The  remote  field 
strength  meter. 

form  with  100  turns  of  #28  enameled  wire, 
with  the  source  tap  at  25  turns  from  the 
ground  end ,  Coils  L2  and  L3  were  wound  on 
a  length  of  hardwood  dowel  1/2"  in  diameter, 
each  with  100  turns  of  #28  wire.  For  L4,  1 
wrapped  a  turn  of  Mylar  tape  around  the 
ground  end  of  L2,  and  wound  1 5  turns  of  #28 
wire  with  taps  at  5  and  10  turns.  I  use  the  tap 
that  offers  best  performance. 

The  varactor  (V)  is  placed  across  LI  in 
series  with  the  0. 1  \iF  blocking  capacitor. 


The  F.S.  sensor,  shown  in  Figure  2,  receives 

the  transmitted  signal  and  rectifies  it  and  the 
rectified  voltage  is  applied  to  the  varactor 
circuit  through  the  RF  choke. 

With  no  applied  voltage,  the  varactor  of- 
fers maximum  capacity  to  the  tuned  circuit. 
As  voltage  is  applied,  the  capacity  will  dimin- 
ish. Therefore,  when  used  in  a  VFO  tuned 
circuit,  the  higher  the  applied  voltage,  the 
higher  the  frequency. 

The  F,S.  Sensor's  transmitted  signal  is 
tuned  in  on  the  station's  receiver,  and  as  the 
station's  transmitter  is  tuned  up  to  its  anten- 
na, the  F.S.  Sensor  will  delect  this  trans- 
mitted power;  and  as  the  resultant  voltage  is 
applied  to  the  F,S*  Sensor's  transmitter,  the 
frequency  will  rise.  This  beat-note  will  be 
detected  on  the  station  receiver,  and  the 
tune-up  procedure  is  continued  for  maximum 
beat-note  swing.  This  beat-note  swing  can  be 
either  way,  depending  on  which  sideband  is 
used. 

This  could  be  an  effective  way  for  tuning 
up  a  beam  antenna,  A  portable  transistor  ra- 
dio can  be  used,  and  the  F.S.  Sensor's  trans- 
mitter can  be  tuned  to  heterodyne  a  B.C. 
station,  then  tune  the  beam  for  maximum 
frequency  swing. 

Continued  on  page  46 
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Figure  2.  Schematic  diagram  of  the  remote  field  strength  sensor  and  transmitter* 
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Uncle  Wayne's 
CODE  TAPES 

One  answer  to  the  no-code  brm-ha-ha  is  to  make 
the  code  so  simple  to  team  that  it's  a  non-problem. 
Herewith  the  worlds  easiest  code  course— tens  of 
thousands  of  hams  have  gotten  tfieir  licenses  this 
amazing  new  shortcut  way,  ttws  failure-proof,  Masf 
people  are  ah/e  to  whip  through  the  Novice  test 
after  spending  less  than  three  hours  each  on 
Genesis  and  The  Stickier,  People  who  have  given 
up  m  ofter  code  courses  find  this  one  does  the  }0b 
m  a  jiffy.  Going  after  your  General?  It's  about  tf/ne. 
Use  the  Back  Breaker  and  youll  be  foere  before 
you  know  it  A  week  should  do  it.  Warning,  2Qwpm 
code  almost  invariably  appears  to  cause 
irreparable,  irreversible,  permanent  brain  damage. 
Uncle  Wayne  accepts  no  responsibility  whatever 
for  anytfiing  that  happens  to  those  who  are  foolish 
enough  to  use  the  Courageous  20wpm  tape. 


5  wpm — This  is  the  beginning  tape,  taking  you 
through  the  26  letters.  10  numbers  and  necessary 
punctuation,  complete  with  practice  every  step  of  the 
way.  The  ease  of  teaming  gives  confidence  even  to 
the  faint  of  heart 

The  Stickler 

6+  wpm— This  is  the  practice  lape  for  those  who 
survived  the  5  wpm  tape,  and  it's  also  the  tape  for  the 
Novice  and  Technictan  licenses,  ft  is  comprised  of  one 
solid  hour  of  code.  Characters  are  sent  at  13  wpm  and 
spaced  at  5  wpm,  Code  groups  are  entirely  random 
characters  sent  in  groups  of  five— definitely  not 
memorizable! 

Back  Breaker 

13*  wpm— Code  groups  again,  at  a  brisk  13+  wpm  so 
you'll  be  really  at  ease  when  you  sit  down  in  front  of  a 
steelv-eyed  volunteer  examiner  who  starts  sending 
you  plain  language  at  only  13  per.  Youll  need  this 
extra  margin  to  overcome  the  sheer  panic  universal  in 
most  test  situations.  YouVe  come  this  far,  so  dont  get 
code  shy  now3 

Courageous 

26+  wpm— Congratulations!  OkayH  ihe  challenge  of 
code  is  what's  gotten  you  this  farh  so  don't  quit  now. 
Go  for  the  Extra  class  license,  We  send  ihe  code 
faster  than  20  perils  like  wearing  lead  weights  on 
your  feet  when  you  run;  you'll  wonder  why  the 
examiner  is  sending  so  sEowly! 


Code  Tapes 


Genesis 

The  Stickler 

Back  Breaker __ 

Courageous 

$5.95  each  plus  shipping 

U.S.  add  S3  mail ,  $4  UPS 
Canada  add  $4  maiL 
UPS  to  Canada  and  all  foreign  orders 
FOB  Peterborough,  NH 

Mail  your  order  to: 

73  Amateur  Radio  Today 
Attn.  Uncle  Waynej 
PO  Box  3080 
Peterborough,  NH  03458 
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Figure  5.  Chassis  design  and  placement  of  lights  and  controls. 
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Field  Strength  Meter 

Continued  from  page  44 

The  doublet  antenna  ar- 
rangement 1  show  in  Figure  2 
is  the  scheme  I  use,  but  an 
antenna  can  be  connected  to 
the  junction  of  CI  and  L2.  The 
FCC  rules  state  that  any 
Length  of  ground  return  has  to 
be  included  in  the  antenna 
length  (three  meters). 

Any  antenna  length  for  the 
F.S.  sensor  can  be  used,  and  I 
suggest  that  the  best  ground 
available  be  used. 

For  convenience  the  two 
units  (ihe  sensor  and  transmit- 
ter) do  not  have  to  be  closely 
associated,  and  the  units  can 
be  separated  as  desired  yet  be 
connected  with  coax  cable  via 
the  jacks  J 1  and  J2. 

For  power,  I  use  two  6  volt 
lantern  batteries  connected  in 
series  with  12  volts  applied  to 
the  VFO  and  buffer.  Six  volts 
is  taken  off  for  the  final  amplifier. 

I  obtained  my  varactors  from  DC  Electron- 
ics, P.O.  Box  3203,  Scottdale  AZ  85271.  1 
ordered  a  supply  of  various  types,  and  ihe 
MMV2109  is  the  one  1  happened  to  use. 

The  BS170  (Amperex)  and  the  BS170P 
(Zetex),  both  MOSFETs,  are  fine  perform- 
ers. They  are  available  from  Digi-Key  Corp. , 


Parts  List 
MPF102FET 
BS170  MOSFET 
See  text 

See  Table  1 

90  to  420  pF  mica  trimmers  (RS#  272*1336) 

1 50  pF  variable  capacitor 

220  pF 

0.1  mF 

0.001  jiF 

56k  resistor 

100k 

15k 

MV2109  varactor  diode  or  equivalent 

1 N34A  germanium  diode 


Band 

160m 

80m 

40m 

20m 

10&15m 


Table  1, Field  Strength  Coil  Details 
Turns 

1 20  turns  closewound 
50  turns  closewound 
20  turns  closewound 
1 0  turns  spaced  one  wire  diameter  a  pan! 
6  turns  spaced  over  a  te  inch  length 


Use  #30  enameled  wire, 


P.O.  Box  677,  Thief  River  Falls  MN  56701. 
The  BS170  is  on  page  57,  and  the  BS170P  on 

page58f  in  their  July-August  *91  catalog.  H 


Ken  Cornell  (ARS  W2IMBK  225  Baltimore 
Avenue,  Point  Pleasant  Beach  NJ  08742, 
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FREQUENCY  COUNTERS 


NEW  BAR  GRAPH  SERIES 

ULTRA  HI6H  SENSITIVITY 


SUB-COMPACT  PORTABLE  INSTRUMENTS  FOR  THE 
COMMUNICATIONS  PROFESSIONAL,  HAM  OR  HOBBYIST 

Choose  from  6  NEW  MODELS 

WITH  ADDED  FEATURES  &  PERFORMANCE 


Our  low  power  design  yields  3  to  5  hours  portable 
operation  from  the  high  capacity  internal  NI-CAD 
batteries.  (Standard  in  all  models). 

StarCab™  top  quality  US  made  aluminum  cabinets 
are  used  with  machine  screw  assembly.  No  cheap 
extruded  aluminum  or  steel  with  self-tap  screws. 

Convenient  POCKET  SIZE:  3.4"W,  3.8"H,  1"D. 
A  2  inch  RF  SIGNAL  BAR  GRAPH,  ULTRA  HIGH 
SENSITIVITY  and  operation  to  3.5  GHZ,  all 
available  in  the  stabtek:  sub-compact  models. 


STANDARD  FEATURES  INCLUDE: 

•NI-CAD  BATTERIES  &110VAC  ADP/CHARGER 

•  1  PPM  TCXO  TIME  BASE  -  FRONT  PANEL  ADJ 

•  3  GATE  TIMES  •  HOLD  SWITCH  &  INDICATOR 

•  9-12VDC  AUTO-POLARITY  POWER  INPUT 

•  StarCab™  ALUMINUM  CABINET 

•  COMPUTER  AIDED  CIRCUIT  DESIGN 

•  TOP  QUALITY  COMPONENTS 

•  100%  ASSEMBLED  IN  THE  USA 

•  1  YEAR  LIMITED  WARRANTY 


These  new  models  are  the  most 
sensitive  counters  yet,  A  bright  LED  BAR 
GRAPH  functions  as  a  signal  strength 
indicator.  Very  useful  for  testing, 
adjusting,  repairing  or  locating  RF 
devices.  These  are  simply  the  best 
portable  RF  counters  available  today! 


ORDER  NOW  /     ULTRA  HIGH  sensitivity 

SAVE  UP  TO  2  INCH  BAR  GRAPH 

$30  m 

CALL  FOR  DETAILS 


1  MHZ  -  3200  MHZ 

ULTRA  HIGH  SENSITIVITY 

2  INCH  BAR  GRAPH 

$265 


1  MHZ  -  1300  MHZ 

QUALITY  &  ECONOMY 

(REPLACES  #1500A) 

$129 


1  MHZ-  1500  MHZ 

ULTRA  HIGH  SENSITIVITY 

(REPLACES  #1500HS) 

$169 


1 0  HZ  *  2400  MHZ 

Hl-Z  INPUT  -  LO  RANGE 

HIGH  SENSITIVITY 

$210 


10  HZ  -  3500  MHZ 

HI'Z  INPUT  -  LO  RANGE 

HIGH  SENSITIVITY 

$250 


ACCESSORIES: 

#CC-90          BLACK  VINYL  ZIPPER  CASE  $12.00 

#TA-90         TELESCOPING  BNC  ANT  12-00 

#P-110           PROBE,  200  MHZ,  1X-10X  39.00 

#M207IC       CABLE  FOR  MFJ  207/208  10,00 


ALL  MODELS 

IN  STOCK 

WE  SHIP 

SAME  DAY  t 


ORDER  FACTORY  DIRECT 

Orders  &  Information 

305-561-2211 

Orders  only 

800-638-8050 

FAX  305-561-9133 


lAITFOAIAT/O/UAL   IAIC    TERMS    Shipping^iancfiing    charges  for  Florida  add  $4  +  taxf 

T^rTTTTT"    ~      ;         Z      T"i        r-i    nnooj       totaJ    COD  fe«  **.  VISA,  MC  or  DISCOVER  accepted.  Prices 
398  NE  38th  St.,   Ft,    Lauderdale,    FL  33334       &  spectficationB  subject  to  change  without  notice  or  obfegalion. 


^^ 


CIRCLE  347  ON  READER  SERVICE  CARD 


Number  25  on  your  Feedback  card 


Abo  ve  and  beyond 


VHF and  Above  Operation 


CL.  Houghton  WB6IGP 
San  Diego  Microwave  Group 
6345  Badger  Lake  Ave. 
San  Diego  CA  92119 

Microwave— 

A  Black  Box  Technology 

How  is  microwave  activity  doing  in 
your  part  of  the  country?  Having  trou- 
ble getting  other  amateurs  out  of  the 
woodwork  and  interested  in  microwave 
communications?  Is  microwave  limited 
to  line-of-sight  (LOS)  communica- 
tions? What  benefits  do  microwave 
communications  offer?  And  the  big 
question:  Why  do  we  enjoy  microwave 
operations?  These  and  other  ques- 
tions always  come  up  when  talking  to 
other  amateurs  who  are  trying  to  un- 
derstand what  we  do.  f  thought  I  would 
take  time  to  reflect  on  just  what  pro- 
motes interest  in  microwave  communi- 
cations. 

Trying  to  answer  these  questions 
and  keep  on  track  requires  a  little 
tightrope  walking.  Most  communica- 
tions are  portable,  not  hamshack  to 
hamshack.  While  there  are  stations 
that  communicate  from  home  QTH  via 
microwave  on  a  scheduled  basis,  this 
is  not  the  norm.  Microwave  communi- 
cations is  carried  out  on  a  prearranged 
schedule  or  during  the  ARRL  10  GHz 
contest  weekends. 

Time  in  the  shack  is  mostly  spent  in 
constructing  new  devices,  making  im- 
provements to  an  existing  transverter, 
or  experimenting.  Most  of  the  items 
needed  have  to  be  constructed,  as 
ready-to-use  items  are  just  not  avail- 
able at  modest  prices.  Needless  to  say, 
the  construction  phase  is  what  inter- 
ests me  the  most. 

Getting  Others  Involved 

Now,  how  do  you  interest  other  ama- 
teurs in  microwave  communications? 
A  few  of  us  were  successful  in  cultivat- 
ing interest  by  setting  up  a  working  mi- 
crowave demonstration  at  our  local 
swap  meet.  This  demo  proved  to  be  the 
catalyst  that  started  the  San  Diego  Mi- 
crowave Group,  We  formed  a  varied 
interest  forum  to  discuss  applications 
and  share  ideas.  Getting  others  inter- 
ested in  microwave  could  be  just  as 
simple  in  your  part  of  the  country.  Try 
setting  up  a  station  at  your  local  swap 
meet  or  hamfest.  This  usually  brings 
out  lots  of  interested  parties.  Be  pre- 
pared for  questions.  Keep  your  presen- 
tation basic,  like  a  wideband  FM  link, 

The  Benefits 

What  benefits  can  be  derived  from 
microwave  communications?  If  you 
don't  have  the  pioneer  spirit  driving 
you  to  something  new,  you  might  as 
well  use  the  telephone,  It's  a  tot  easier. 
I  catch  it  from  my  wife  on  this  one;  with 
excellent  results  on  2  meters,  why  do 
we  shift  to  microwave  and  all  its  trou- 
bles? Wei!,  if  you  want  to  try  something 


new,  are  interested  in  construction  and 
outdoor  activities >  and  not  just  "lunch 
box  operation,"  microwave  has  a  lot  to 
offer.  The  new  construction  techniques 
increase  your  knowledge  of  electron- 
ics. Instead  of  operating  someone 
else's  equipment  try  building  your 
own.  Your  radio  might  not  look  as  good 
as  a  commercial  unit  (mine  never  did), 
but  you  will  have  lots  of  fun  construct- 
ing it.  The  personal  enjoyment  I  get 
from  home-brewing  projects  always 
make  me  feel  quite  rewarded. 

Answering  questions  from  readers 
makes  me  dig  deeper  into  the  subject 
matter,  and  teaches  me  new  things,  It 
expands  my  general  knowledge,  pro- 
vides me  with  ideas  to  develop,  and 
challenges  me  to  improve  operations. 
It's  like  a  game  of  chess  with  myself. 
Now  don't  take  me  for  anything  but  a 
tinkerer  and  experimenter,  one  who  is 
glad  to  share  the  information  gleaned 
from  varied  subjects.  The  deeper  I  dig 
for  information,  and  the  more  ways  I 
f i nd  to  re rn o ve  the p '  bi ac k  magic ' '  cloak 
of  microwave  operations,  is  reward 
enough  for  me. 

The  Myth  of  LOS 

It  is  commonly  believed  that  mi- 
crowave is  limited  to  line  of  sight  com- 
munications. Nothing  can  be  farther 
from  the  truth!  In  fact  microwave  com- 
munications can  be  regularly  carried 
out  on  nonlinear  pathSn  Many  more 
contacts  occur  through  scatter  and  tro- 


pospheric  ducting  than  LOS  paths, 
Contacts  of  several  hundred  miles  and 
further  are  standard,  Contacts  have 
been  made  via  moonbounce  on  all  the 
microwave  bands  up  to  10  GHz— that's 
line  of  sight,  but  what  I  want  to  point  out 
is  that  short  distance  (LOS)  is  not  the 
limiting  factor  for  microwave  communi- 
cations. 

No  Comparison 

Comparing  microwave  to  VHF  oper- 
ation in  my  mind  is  not  valid.  Today's 
radios  are  compute rized1  with  many  in- 
tricate features.  You  just  don't  pick  up 
one  of  these  radios  and  operate  it;  you 
must  read  the  manual  first,  Person  a  II  y1 
I  like  what  VHF  operation  has  evolved 
into,  and  I  enjoy  operating  the  high 
tech  radios.  What  is  missing  for  me  is 
that  old  back-to- basics  construction 
program  that  promotes  interest 
through  application  of  building  tech- 
niques, A  direct  benefit  of  microwave 
operation  is  the  knowledge  gained 
through  the  effort  of  construction. 

On  our  lower  frequencies,  such  as 
3/4  meters  (450  MHz),  video  and  SSB 
weak  signal  work  is  quite  exciting. 
Several  manufacturers  have  quite  a 
line  of  video  equipment  to  operate  on 
these  bands.  Equipment  such  as  Tom 
W60RG's  PC  Electronics  line  of  video 
transmitters  and  receivers  help  fill  a 
gap  in  equipment  availability  for  these 
frequencies.  This  is  just  one  of  many 
aspects  of  microwave  operation  for  the 
450  and  1 296  MHz  frequencies.  Weak 
signal  SSB/CW  work  is  being  carried 
out  on  the  same  bands,  and  impressive 
distances  have  been  recorded  for  DX 
contacts. 

On  the  frequencies  of  2304  MHz  and 
up,  SSB  and  CW  contacts  have  been 


accomplished  from  Hawaii  to  the  Cali- 
fornia coast.  This  is  not  the  only  long 
distance  work  that  was  done,  but  it's 
representative  of  distances  covered 
on  one  such  contact.  Many  other 
amateurs  have  confirmed  impressive 
long-haul  contacts.  Such  contacts 
necessitate  a  shift  from  wideband  FM 
to  narrow  band  operation,  usually  SSB 
orCW, 

Microwave  Narrow  Band  Operation 

There  is  much  to  gain  in  signal-to- 
noise  ratio  advantage  by  a  reduction  of 
bandwidth.  This  one  fact  has  led  a 
change  to  SSB  for  microwave  commu- 
nications, SSB  microwave  equipment 
is  more  costly  but  far  more  efficient 
than  WBFM.  The  frequency  stability 
problem  is  all  but  eliminated  when  us- 
ing the  phase-locked  brick  osciliators 
for  SSB  or  CW.  For  instance,  in  the  iast 
ARRL  10  GHz  contest,  all  39  contacts 
made  by  my  station  were  SSB.  I  do  not 
plan  to  abandon  WBFM,  but  rather  ad- 
vance to  a  different  mode  of  operation. 

With  the  shift  to  SSB  and  narrow 
band  operation,  the  establishment  of 
microwave  communication  from  home 
QTHs  is  more  likely.  With  these  im- 
proved methods,  narrow  bandwidth s, 
and  higher  transmitter  powers  avail- 
able from  both  solid  state  and  TWT 
type  amplifiers  (available  in  surplus), 
home  microwave  operation  is  now 
possible. 

Scatter 

One  example  is  the  station  that  I  cur- 
rently have  on  10  GHz,  which  can  be 
operated  from  my  home  QTH.  NoP  I 
don't  crawl  up  on  the  roof  for  contacts, 
but  rather  have  an  unobtrusive  two- 
foot  dish  with  a  flexible  and  strong 

Continued  on  page  82 


F'Z   ;   PL8? 


Points  51 
Smith  radius  1 

f    9.0980   GHz 
^S21    0.0idB-i42.1° 


F3 
a   lumped   180ft 
h  tline  50ft  17* 
c  qline   50ft  65* 
d   tline   50ft  29° 
e  <jline   58ft   67° 
f    qline   58ft   90* 
g  tline  188ft  75* 
n   deuice   N45  2 mm 
i   tline   100ft   90° 


F4    !    BOAEB 

zd  50 ■ 000   ft 

fd  10,380  GHz 
er     2 . 500 
h  0.711  mm 

s  25.408  mm 

c  10 . 000  mm 

Tab  microstrip 


Figure  1.  PUFF  screen  dump  of  file  NE458SD.  Smith  chart,  top  right.  Frequency  vs.  gain  plot,  bottom  right  Components  used 
in  iayout  window  ail  stripfine.  Example  F  =  50  ohm  stripline  (90  degrees),  1/4-waveiength  iong, 

48    7$  Amateur  Radio  Today  ■  March,  1 992 


NOW  YOU  CAN 

AFFORD  THE  BESTI 

Engineered  for  the  Ham.  the  finest  In  Crank-Up 
Free-Standing  or  Guyerf  Towers  Is  from  Trl-Ex,  For 
over  30  years  the  INDUSTRY  standard-backed  with 
Defense  and  Aerospace  technology. 


MW  SERIES 

Self-supporting  when 
attachea  at  first  section  - 
will  hold  normal  Tri-Band 
beam:  25\  33',  50'T  and 
65'  heights. 

W  SERIES 

Aerodynamic 

tower  designed 

to  hold  9  sq.  ft.  in 

a  50  MPH  wind  at  36'  and 

5t 

heights,  67*  tower  rated 

for  $  sq.  ft. 


LM  SERIES 

*W  brace  motorized 
tower,  Holds  large 
antenna  loads.  Models  at 
37",  54",  and  70'  heights. 

TM  SERIES 

Tubular  construction  for 
Larper  antenna  bads  at 
70  ,  90"  and  100"  heights. 
Free  standing,  with 
motorized  operation. 


PERFORMANCE 
AND  VALUE 

WITHOUT  COMPROMISE 


KRP-5000 
REPEATER 


2  METERS-220  440 


Word  Is  spreading  fait- 

" Nothing  matchei  the  KRP 

for  tola]  performance  and  value.  Not  GE   not  *ven  Motorola." 


Nu  rtiPin 


i"i  1 1  n 


TO  ORDER  CALL 

aQO-320-2393 

TECH  SUPPORT 
209-651-7859 

FAX*  209-651-5157 


amm 


i  n 


P~FT 


b^J^ 


a 


TOWER  CORPORATION 

Quality  Structures  since  1954 


7 1 82  R**mu*fr*o  Av*. 
Vm^CA  93291 


CIRCLE  22  ON  READER  SERVICE  CAPO 


Call  or  write  for  the  full 
performance  story        and 
the  super  value  price* 


Specialties 

*IK»   MA  01$ 


The  first  choice  in 

Transmitters  -  Receivers 

Repeaters 
Repeater  Controllers 

Power  Amplifiers 
Voice  Mail  Systems 


■ 


CIRCLE  144  ON  READER  SERVICE  CARD 


BATTERIES 


You've  bought  our  replacement  batteries  before . . . 
NOW  YOU  CAN  BUY  DIRECT  FROM  US,  THE  MANUFACTURER! 


M^H^MB 


I  COM 
CM2,  BP2         7+2v  @  500  MAH 
CM5>  BP5       10.8v  m  WO  MAH 

SUPER 

7S       13.2v  @  1200  MAH 

8S         9.6v@  1200  MAH 

(base  charge  only — 1 "  longer) 

fCOM  CHARGERS  AVAILABLE 


See  us  in  Dayton  at 

Booth  #560  &  561 

For  our  new  expanded  line 

of  battery  packs  and  inserts 

Never  before  shown!! 


Monthly  discounts  applicable  to  end  users  only. 


CUSTOM  MADE  BATTERY 
PACKS  &  INSERTS 

Made  to  your  specifications 
Introductory  Offer! 

KENWOOD  INSERTS 

PB-25  PB-21 

PB-26  PB-24 

ICOM  INSERTS 

BP^3  BP-7 

BP-5  BP^B 


MoiTfT'Ca»<f 


Discover  now  accepted 
NYS  residents  add 
81A%  sales  tax. 
Add  $3. 50 for  postage 
and  handling. 


Prices  and  specifications  subject  to  change  without  notice 

ALL  YOUR  COMMUNICATION 


}  BATTERY  REPLACEMENT  NEEDS. 

W  &  W  ASSOCIATES 

29-1 1  Parsons  Boulevard,  Flushing,  N.Y.  1 1354 

WORLD  WIDE  DISTRIBUTORSHIPS  AVAILABLE.  PLEASE  JNOOIRE. 


MADE  IN 

THE  U.S.A. 

SEND  FOR 

FREE  CATALOG 

AND  PRICE  LIST 


In  U,S,  &  Canada  Call  Toli  Free  (800)  221-0732  •  IN  NYS  (718)  961-2103  •  Teiex:  51 060 16795  *  FAX:  (718)  461-1978 
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New  products 

Compiled  by  Hope  Currier 


GAP  ANTENNA 

GAP  Antenna  Products  has  in- 
troduced the  Voyager  DX-IV,  a 
unique  multtband  vertical  anten- 
na that  uses  the  same  GAP  tech- 
nology found  in  the  Challenger 
DX-VI.  The  Voyager  DX-IV  is  the 
first  vertical  designed  primarily  for 
low-band  operation,  It  covers  all  of 
20m,  40m,  and  80m  with  a  VSWR 
under  2:1 ;  on  1 60m  the  bandwidth 
is  90  kHz  under  2:1. 

The  Voyager  is  45'  tall  with  an 
80"  diameter  capacity  hat  at  the 
top,  giving  the  antenna  an  effec- 
tive electrical  height  of  66'.  The 
antenna  comes  with  a  hinged 
base  which  simplifies  installation. 
It  requires  two  sets  of  guys  which 
are  attached  to  furnished  guy 
clamps.  The  only  other  item  re- 
quired for  operation  is  three  57' 
counterpoise  wires  attached  at 
the  base  of  the  antenna.  These 
can  be  displayed  in  any  fashion, 
which  lends  itself  nicely  to  tight 
locations-  The  Voyager  DX-IV 
weighs  a  manageable  30  pounds 
and  can  be  assembled  in  an  after- 
noon. 

The  antenna  is  available 
through  the  manufacturer  for 
$389.  Fof  more  information,  con- 
tact GAP  Antenna  Products  inc.r 
6010  Btdg.  Bt  North  Oid  Dixie 


Hwy.  t  Vero  Beach  FL  32967;  (407) 
778-3728.  Or  circle  Reader  Ser- 
vice No.  201 . 


THE  QSL  POST  OFFICE 

The  QSL  Post  Office,  a  private 
QSL  bureau,  invites  you  to  save 
money  and  mart  your  IXS*A,  QSL 
cards  for  just  10  cents  each.  Send 
multiples  of  10  QSL  cards  with  a 
check,  cash  or  money  order.  Do 


not  put  postage  on  the  cards  or 
place  the  cards  in  individual  en- 
velopes. For  more  information, 
contact  The  QSL  Post  Office,  767 
South  Xenon  Court  it  1 7,  Lake- 
wood  CO  80228;  (303)  987-9442. 
Or  circle  Reader  Service  No.  206. 


ELECTRON  PROCESSING 

Electron  Processing  has  an- 
nounced a  new  tool  for  everyone 
involved  in  the  fun  of  transmitter 
hunting,  the  SGR-1  attenuator 
box,  which  reduces  the  signal  re- 
ceived to  a  meterable  level.  This 
handy  device  lets  you  make  accu- 
rate signal  comparisons  of  strong 
signals  and  is  also  a  simple  tool  to 
aid  in  receiver  alignment.  The 


SGR-1  is  a  three-section  50  ohm 

attentuator  box  that  allows  you  to 
switch  in  or  out  up  to  50  dB  of 
attenuation  in  10  dB  increments.  It 
features  easy  operation  via  three 
toggle  switches.  Compact  and 
ruggedly  constructed,  it  ts  ideal 
for  hunting  down  interference 
sources.  Connection  is  easy  via 
the  two  female  BNC  connectors 
provided. 
The  SGR-1  is  priced  at  $50, 
plus  a  SB  shipping/handling 
charge.  Contact  Et&ctron  Pro- 
cessing, Inc.,  P.O.  Box  68, 
Cedar  Mi  49621;  (616)  228- 
7020.  Or  circie  Reader  Service 
No.  205. 


PROCO  MM/BRAINSTORM 
ENGINEERING 

Procomm.  in  conjunction  with 
Brainstorm  Engineering,  has  in- 
troduced the  smallest  frequency 
counter  capabfe  of  measuring  fre- 
quencies in  excess  of  1.3  GHz. 
The  FC-1300  Micro  Frequency 
counter  has  0,2  uV  sensitivity,  1 
kHz  resolution,  and  0.01  PPM  ac- 
curacy. The  entire  unit  {3.2S"  x 
2,13*  x  1.13*)  fits  easily  into  a 
shirt  pocket.  The  FC-1300  is  ideal 
for  verifying  VFOs,  netting  crys- 
tals on  frequency,  determining  the 
frequency  of  unknown  transmis- 
sion, and  overall  bench  applica- 
tions. 

The  introductory  price  is 
$69,99,  battery  included.  For 
more  information,  contact  Pro* 
comm,  1948  Coventry  Ct,  Thou- 
sand Oaks  CA  91362,  (805)  497- 
2397;  or  Brainstorm  Engineering, 
2948V2  Honolulu  Ave.,  La  Ores- 


lit 


l  NPUT         POtCR 

FC    1300 
MICRO 

FREQUENCY   COUNTER 

100  N 
ADJUST 

PROCOMM 


BRA I NST0RM 
ENGINEERING 


Cents  CA  91214,  (818)  249-4383, 
Or  circle  Reader  Service  No.  202, 


DENNIS  DITTO 

R,LS.,  Relational  Logging  Sys- 
tem, is  a  professional  all-band,  all- 
mode  QSO  logging  and  reporting 
system  for  PC-compatible  com- 
puters. Its  features  include  exten- 
sive OSO  data  capture,  advanced 
QSLing  capabilities  (cards,  labels 
and  more),  on-line  ham  directory 
and  a  powerful  reporting  system. 


R.LS.  runs  on  286  or  higher  PCs 
with  1  meg  of  RAM  and  a  hard 
disk.  It  is  backed  by  a  full  user 
support  program. 

The  retail  price  is  $69  in  the  con- 
tinental U.S.,  $74  elsewhere,  For 
more  information,  send  an  SASE 
to  Dennis  Ditto  N1QIZ,  P.O.  Box 
52*  Dover  MA  02030.  Or  circle 
Reader  Service  No.  204. 


GORDON  WEST 

Gordon  West's 
Radio  School  is  offer- 
ing a  "Ham  Class'' 
video  and  "on  the 
air'1  operating  cas- 
settes. The  "Ham 
Class"  video  is  pro- 
duced for  instructors 
and  elmers  to  show 
how  to  organize  an 
action-packed  teach- 
ing program  for  ama- 
teur radio  instruc- 
tion. It  takes  instruc- 
tors  all  the  way 
through  the  steps  of 
organizing  an  ama- 
teur radio  class.  Us- 
ing it  in  a  class  will 
show  students  some 
of  the  very  best  ham 
class  demonstra- 
tions put  on  by  "Gor- 
do." The  audio  cas- 
settes explain  how  to 
use  selected  pieces  of  amateur  ra- 
dio equipment.  Gordon  takes  the 
new  dual-band  and  tri-band  sets 
out  of  the  box  and,  on  tape,  goes 
through  the  initial  programming  of 
all  the  memory  channels  on  side 
one;  side  two  covers  the  ad- 


vanced features  plus  simple  modi- 
fications. 

For  prices  and  more  informa- 
tion, contact  Gordon  West  Radio 
School,  2414  Cofiege  Dr.  Costa 
Mesa  CA  92626;  (714)  549-5000. 
Or  circle  Reader  Service  No.  207. 
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TALK  WITH  THE  KNOWLEDGEABLE  PEOPLE  AT 


3 


UEMENT 

ELECTRONICS 


WORLD  VIEW  TIME 

Worfd  View  Time  is  offering  an 
attractive  and  easy-to-use  81/a"  x 
11"  time  indicator  using  a  South 
Pole  projection  of  the  entire  earth 
with  the  time  zones  color  coded.  A 
coordinated  color-coded  band  ex- 
tends around  the  circumference 
of  the  map.  Simply  rotate  5 he  earth 
until  your  time  zone  color  coding 


is  at  your  correct  time  and  you  will 
instantly  have  the  total  world 
times. 

The  price  is  $1 3.45  U.S.,  $14.85 
Canadian,  For  more  information, 
contact  World  View  Time  inc., 
RO  Box  266,  Brockvitte,  Ontario, 
Canada  K6V  3P7;  ($73)  345- 
1537,  Fax:  (613)345-7264.  Or  cir- 
cle Reader  Service  No.  203, 


FEA  TURING  AN  EXTENSIVE  LINE  OF  YAESU  PRODUCTS 


ALL  MODE  HF 
BASE  STATION 

$3699°° 

#FTt0OOD 


YAESU  u.s. a 


FT33FUTTP 

220MHZHT 

$328.00 

FT411E 

2MHT 

$299.00 

FT811 

440  MHZ  HT 

$339.00 

FT470 

2IW440  HT 

$404,00 

FT91 1 

122  MHZ  HT 

$429.00 

FT520G 

2M/44  MOBILE 

$629.00 

FT757GXII 

ALL  MODE  HF  PORTABLE 

$929.00 

IF  YOURE  IN  THE  BAY  AREA,  STOP  BY! 

1000  S.  BASCOM  AVENUE 
SAN  JOSE,  CA  95128 

Calf  us  at  (408)  998-5900 

Since  1933 


CIRCLE  132  ON  READER  SERVICE  CARD 


Sell  your  product  in  73  Magazine .  Call  Dan  Harper  or  Louise  O'Sullivan  today. 

1-800-225-5083 


At  Last! 


A  notch  filter  that  automatically  removes  multiple  heterodynes! 
Introducing  the  NF-60  Automatic  DSP  Notch  Filter  from  JPS. 
JPS  now  offers  two  interference  reduction  products  using  Digital  Signal  Processor  technology: 


Use  our  new  NF-60  to  knock  out 
all  heterodynes  and  tune-ups. 

The  NF-60  is  an  automatic  DSP  audio 

notch  filter  that  connects  to  the  audio 
output  of  your  receiver  or  transceiver 
and  includes  a  built-in  speaker  amp.  ll 
automatically  removes  tones  which  last 
longer  than  a  few  milliseconds,  so  it 
knocks  out  Tune-Ups,  CW  and  RTTY. 
And  it  isn't  limited  to  removing  just  one 
tone  as  are  conventional  notch  filters. 


1 1 
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JPS'  new  NF-60  Notch  Filter. 


Use  our  NIR-10  if  vou're  troubled 
by  more  than  just  heterodynes. 

The  NIR-10  is  a  Noise/QRM  Reducer 
for  SSB  VOICE,  This  unique  device 
contains  white  noise  reduction,  variable 
bandpass  filtering  and  automatic  notch 
modes.  It  reduces  noise  and  removes 
heterodynes  occuring  in  the  presence  of 
speech.  Real-Time  Digital  Signal  Proc- 
essing (DSP)  using  a 40  MHz  DSP  chip 
makes  this  possible. 


NF-60  Introductory  Price:  $149.95.  NIR-10:  Still  $395. 

For  1 15V  AC  to  12  VDC  Adapter  add  S 12.  Charge  to  MasterCard  or  Visa.  Allow  1  week  for  personal  checks,  COD  additional- 

We  pay  surface  shipping  in  the  Continental  United  States,    NC  residents  add  6%  sales  tax, 

JPS  Communications,  Inc.  toll  free  order  line  i-soo-533-381  9 

P.O.  Box  97757  Raleigh,  NC  27624      Technical  Info  1-919-790-1048    FAX  1-919-790-1456 


Circle  285  on  reader  service  card. 
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The  Lappack 

Extended  portable  power  for  your  laptop  computer. 


by  Brian  Kassel  W5VB0 


The  successful  launch  and  or- 
biting of  the  Microsat  series 
of  satellites  earlier  this  year  ush- 
ered in  an  exciting  neu  adjunct  to 
the  packet  radio  revolution.  With 
their  low  orbits  and  powerful  tr ans- 
mitters,  ihe  new  birds  can  be 
worked  with  a  comparatively  sim- 
ple station  layout. 

This  realization  led  me  to  begin 
designing  a  portable  Microsat  sta- 
tion. The  dream  of  uploading  and 
downloading  messages  and  bul- 
letins from  around  the  world  while 
camping,  vacationing  or  traveling 
intrigued  me,  and  so  did  the  possi- 
bility of  having  a  nice  compact 
home  station  for  general  land- 
based  packet-  The  emergency  pre* 
paredness  aspect  was  equally  ap- 
pealing. 

Since  the  downlinks  are  in  the  435  to  437 
MHz  frequencies,  and  the  uplink  on  145 
MHz,  I  needed  portable  equipment  to  provide 
that  capability.  After  attending  several  ham- 
fests,  1  was  able  to  11  nd  a  Yaesu  FT-490R  and 
an  FT-290R,  both  multimode  portable  radios 
that  covered  the  bands  in  question.  Each  unit 
can  be  powered  either  from  an  optional  inter- 
nal "C  *  sized  NiCd  or  from  external  12  volt 
sources.  I  also  picked  up  a  used  MFJ-1270-B 
TNC  very  reasonably,  Itt  too,  needs  a  12  volt 
power  source.  I  made  the  simple  modifica- 
tions to  the  unit  to  allow  the  use  of  an  external 
PSK  modem,  as  required  by  the  birds.  I 
couldn't  locate  a  used  PSK  modem,  so  I 
bought  a  new  PaeComm  PSK- 1,  also  requir- 
ing a  12  volt  power  source,  just  like  all  of  the 
other  equipment. 

I  already  had  a  laptop,  so  I  was  now  home 
free  except  for  the  power  requirement.  The 
laptop,  a  Sharp  M2M0O,  needed  92  volts 
DC,  not  12  volts  as  required  by  all  of  the 
other  equipment.  Of  course,  I  could  have 
used  the  Sharp's  internal  battery,  but  that 
would  only  give  four  to  five  hours  of  opera- 
tion. In  addition  to  the  Microsat  operation,  I 
wanted  to  be  able  to  use  the  portable  station 
for  satellite  tracking,  terrestrial  packet  mod- 
es, propagation  predictions,  logging,  and  so 
on.  With  my  camping  trips  always  lasting  a 
minimum  of  two  days,  not  to  mention  the 
emergency  angle,  the  laptop  power  require- 
ment became  the  weak  link  to  my  portable 
Microsat  station. 
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Photo  A.  Extended  portable  laptop  operation  using  the  Lappack 
power  interface. 


5.  Overall  cost  under  $25. 

After  several  days  of  experimen- 
tation, I  developed  the  circuit 
shown  in  Figure  1 . 

Circuit  Operation 

This  explanation  is  designed  to 
be  as  basic  as  possible.  It  is  intend- 
ed for  any  newcomers  crossing 
over  from  the  software-oriented 
world  of  computer  hacking  into 
the  world  of  hardware  home-brew- 
ing* 

Circuit  operation  is  best  ex- 
plained by  tracing  the  circuit  from 
the  left,  or  1 2  volt  input  side,  to  the 
right,  or  9  volt  output  side.  The  12 
volt  power  is  brought  into  the  unit 
via  a  pair  of  stranded  wires  of  about 
16  gauge,  through  the  in-line  fuse 
holder,  the  on/off  switch  St,  and 
then  through  Dl,  which  provides  polarity 
reversal  protection.  If  the  plus  and  minus 
terminals  are  accidentally  reversed,  nothing 
will  happen  as  the  diode  only  conducts  in  one 
direction*  Disregarding  the  SCR  for  the  mo- 
ment, we  reach  CI,  whose  purpose  is  to 
smooth  out  any  transients  or  short-term 
voltage  fluctuations  that  might  be  caused  by 
several  factors,  including  high  power  equip- 
ment such  as  transceivers.  Anything  from 
100  |iF  up  to  1000  |iF  will  work  here. 

Note  that  Rl  is  one-third  the  resistance 

value  of  R3.  This  means  that  all  current 

through  the  circuit  will  be  divided  so  that 

three  times  as  much  current  will  pass  through 

Ql  as  UL  Since  our  current  requirement  is 

2,5  amps,  and  since  the  LM317T  can  only 

handle  about  I  amp,  this  trick,  also  called  a 

wrap-around  circuit,  allows  Ql  to  regulate 

the  excess  current.  Note  that  Ul  is  still  in  the 

plied  9  volts  at  up  to  2.5  amps,  base-collector  circuit  of  Ql ,  the  pass  transis- 

1  soon  came  up  with  some  additional  desir-       torT  so  QTs  output  is  a  direct  representation 

able  features  as  goals;  of  the  regulator's  output.  This  means  that 

1.  Crowbar  over-voltage  protection,  both  the  voltage  regulation  and  the  current 

2.  A  unit  as  physically  small  as  home  con-       limiting  characteristics  of  the  chip  are  dircct- 
struction  would  allow,  consistent  with  the 
subminiature  size  of  the  laptop  itself, 

3.  Ease  of  construction,  with  casy-to-find 
parts.  (Most  parts  can  be  obtained  from  Ra- 
dio Shack,  and  D.C,  Electronics  can  provide 
all  the  components.  See  the  Parts  List.) 

4.  Ability  to  charge  the  internal  laptop  lead 
acid  battery,  whether  the  machine  is  on  or, 
off, 


Photo  B.  Top  view  of  the  Lappack. 

With  all  of  this  in  mind,  1  set  out  to  de- 
sign and  build  a  power  convener  which 
would  allow  12  volt  operation  with  the 
Sharp  MZ- 100.  The  first  step  was  to  ascer- 
tain the  actual  power  requirements.  Taking 
a  look  at  the  listed  rating  of  the  supplied 
AC  power  pack  revealed  that  the  unit  sup- 


ly  transferred  to  the  pass  transistor,  Q I , 

D2  ensures  that  the  inherent  0,6  volt 
voltage  drop  of  Ql  is  cancelled  out.  In  other 
words,  the  voltage  at  QTs  collector  will  be 
identical  to  the  voltage  presented  to  the  input 
of  UL  R2  serves  to  ensure  proper  biasing  of 
Ql.  D3  prevents  potential  Ul  failure  if  for 
some  reason  the  output  terminal  voltage  rises 
above  the  IC's  input  voltage.  This  situation 


-.0*' 


NO  TUNERS 
III  IWHP'o^'  NO  RADIALS 

IVll  %  *T*^J^^  N0  RESISTORS 

«^~H^*>^ NO  COMPROMISE 

»_.tf  -^flVE  EXCELLENT  REVIEWS  JUST 
DONT  HAPPEN  BY  CHANCE 
CALL  US  FOR  A  FREE  CATALOG. 

■  s«  r*view  in  Oct .  ra.  t  M4        *  S«p  i  *$,  i  sa  5        March  7J.  1 986 

COr  0«,  1986  MdfWHJl 

BILAL  COMPANY 

137  Manchester  Drive 

Plorisseni,  Colorado  80S16 

(719)687-0650 


S/fe/rf  Safer  ftwef 


]  ht  S.U^-UU  HuHeC  Te*tod  fJRV  Solar  rWtff  Supply  keeps  yuur 

rejuNirrr  tm  ih.e  air  "round  Ehc  duck  or  power*  your  lOOw  I  IF  Hiai»m 
WJlim  n  monih.  Cnntml  uirtutf  speed  b  u  I  in  rue.  proiect&gcl  rcll*  & 
HemleiJbiKttrLcji.  Fully  iiNMnribled ,  Oft  V,  portable.  Easily  e^purnlcd. 

Addsio^   i.^$i  AntennasWest 

(801)373-8425  n^jfc*  5ow:  Fw-c  ut  &4*ftf 

CIRCLE  236  ON  READER  SERVICE  CARD 


CIRCLE  42  ON  READER  SERVICE  CARD 


"DISGUISE"   AC  WALL  OUTLET 


599.00 


FM  TRANSMITTER  KIT 

Looks  and  functions  like  a  common 
outlet;  uses  power  line  for  power  a  no 
antenna  (no  batteries  needed  everJE 

SURVEILLANCE  CATALOG  f  5.00 


CALL  IDEhTiFHR     displays  callers  phone  number  llcrei 
phone  number  with  date  &  lime  &f  cali_$59-95»* 


f  ©.  t 


P.O.  Bok  337 , 


K V  1 4  226  f7 1 6|  691  -1476 
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MADISON 
SHOPPER 


ORDERS:  1  (800)231-3057 

1  (71 3)  729-7300  or  729-8800 
FAX1  {713)729-4766 

New  and  Used  Meters, 

Tubes,  Transformers, 

Fitter  Capacitors 

And  More 

FREE  List  Call 


Madison  Electronics 

12310  Zavalla  Sireei 
Houston.  TX  77035 


CIRCLE  25  OH  READER  SERVICE  CARD 

DXon  a  clothesline? 

1  opened  rue  pa^tj^  and  looked  at  it.  Wn-trccan  I  tung 
it?  I  wenr  out  on  tti«  bakony  ro  look.  Th«r«  was  the 
inv*er-my  wife's  v  lot  Iks]  inc.  I  pinned  ir  to  ihc  line  si. 
reeled  ir  away  from  the  building.  Then  I  nn  back  to   ■ 
tcrew  the  feeJlint  onto  the  rig.  In  30  minutes  I  workc 
more  DX  than  m  (he  ut  monriu  I'd  haJ  mv  tktet. 
When  v-ao  order  vour  HilfSqnrc  id  J  S5  r*H- 
10*M  15  M  20  M  •■  M 

$J*>95       S4*V*5       SW.9S      SAV.95 

Aw  tennas  West  Ord*r  h«  Lm»: 

&h  5<MS2-s,  fen*  UT  £4&B      800-926-7373 

Tcgfrsical  daix  pluifc.  pineras  in  "R^hVott  =1  "^3  S>_^5  pe4 


NAMLULU 


Communications 


-NN8Z- 


-AM  New  Version?;  for  92- 

1 .  OSL  RECOROS-  $  1 9.95 

Sort  by  call  or  select  (your  choice )-.  prlni  labels,  print  list,  prim 
any  No,  opr ,  zone,  freq,  ret,  modeh  power  phone,  law,  adtir. 
city,  stale,  prdv. ,  ilp,  county,  coun iry.  grid,  select,  comment 
etc  Also  a  BiOSDES  utilrty  program  with  benchmark  pc  equip, 

HGm 

2.  CALCULATE-  S  1 7.95 

Loaded,  just  efctef  data-  it  will  respentf.  power,  area,  inch, 
mtfnc.  weight  capacity,  tempera  lure r  teaspoon,  transformers, 
capacitor,  inductor,  resistor,  reactance. wave  fengffi.  ofwis  taw. 
impedance,  rt  frequency.  memory,  antennas,  loncjwifo.  diptfe, 
wave  length  &.  coax. 

3.  PH  0  N  E  ADDRESS  LIST*  S  1 1 .95 

Sort  by  name  or  catngcry  (your choice),  labels,  list,  phone,  fax, 
addr,  city,  stale,  prov<  country,  category,  comment.  Every 
business  and  home  souid  have  one, 

4.  HAVING  FUN  WITH  TURBO  PASCAL-  $  3.95  To  S  6.95 
Leam  programming  the  easy  wary.  You  get  ihe  running 
program  and  the  source  code.  Yog  need  a  compiler. 

5.  PC  MELODIES*  S  4.95 

Binary  coded  music  f or  *yt  yi,  cm.  Give  yourself  a  break 
loday. 

FOR  AT.  XT,  PC  COMPATIBLES  COLORMONO  AUTO 
DETECT  DEMOS  ARE  S  2.95  -  OHIO  RESIDENTS  A0D 

6%  SALES  TAX 


1 120  MEADOWVIEW  ROAD 
WILLARD,  OHIO  44890 
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Used  Commercial  Gear 


30  Watt,  Untden  AMH  300- VHF  $125 

90  Watt,  42-50  MHz,  Mastr  Pro  S69 

30  Watt  VHR  Johnson  529  $49 

30  Watt  VHF  GE  Century  II  S99 

75  Watt  UHF  GE  Mastr  II  $149 

Repeaters,  DTMF  Mies,  MOREII 


Versatel  Communications 

_  1-800*456-5548 

P.O.  Box  4012  •  Casper.  Wyoming  82604 


CIRCLE  Z59  OH  REAGEfl  SERVICE  CAHO 


SCARED  OF  THE  CODE? 


IT'S  A  SNAP  WITH  THE  ELEGANTLY  SIMPLE 
MORSE  TUTOR  ADVANCED  EDITION  FOR 
BEGINNERS  TO  EXPERTS— AND  BEYOND 

Morse  Code  teaching  software  from  GGTE  Is  the 
most  popular  In  the  world— and  lor  good  reason 
You'll  learn  quickest  with  the  most  modern  teaching 
methods — including  Femswortti  or  standard  code, 
On-screen  f  lashcards,  random  characters,  words  #nd 
billions  of  conversations  guaranteed  to  contain  every 
required  character  every  time — In  12  easy  lessons. 

Sneak  through  bothersome  plateaus  in  one  tenth  of 
a  word  per  minute  steps.  Or,  create  your  own  drills 
and  play  them,  print  them  and  save  them  to  disk. 
Import,  analyze  and  convert  teatt  to  code  for  addition- 
al drills. 

Get  the  software  the  ARRL  sells  and  uses  to  create 
their  practice  and  lest  tapes.  Morse  Tutor  Advanced 
Edition  Is  approved  for  VE  exams  si  all  levels.  Morse 
Tutor  is  great— Morse  Tutor  Advanced  Edition  Is  even 
better — and  it's  in  user  selectable  color.  Order  yours 
today. 


For  all  MS-DOS  computers  (Including  laptops), 

Available  at  dealers,  thru  OS  Tor  r3  or  send  $24.95 

S3  S&H  fCA  residents  add  7.75^  tax  J  to: 

GGTE,  P,0.  6ox  3405.  D«pt.  MS5 

Newport  Beach,  CA  92659 

Specify  5%  or3Va  Inch  disk 

(price  includes  1  year  of  free  upgrades) 
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CIRCLE  14]  ON  READER  SERVICE  CARD 


CIRCLE  193  ON  READER  SERVICE  CARD 


CIRCLE  89  ON  READER  SERVICE  CARD 


TM 

Stop  Repeating  Yourself!  Ventriloquist  says  it  all 

*  4  variable  length  messages  arc 
retained  forever  without  power. 

*  Built  in  speaker  and  microphone. 
-   CT  compatible  computer  interface. 

>  Superior  audio  quality  using  the  new 
ISD  analog  EEPROM  memory  IC. 

*  Endless  loop  record  and  playback. 
«   Solid  state  PTT  interface  built  in. 

>  Hundreds  of  non-ham  applications* 


95  assembled  and 
tested  PC  board. 


95  in  ABS  enclosure,  1 30  day  money  back  guarantee! 


LTPS  slipping  uicliided. 
Forcign  orders  +S1CX 
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Factory  Authorized  Deafer  &  Service  For 

KENWOOD 

YAESU 
ICOM 


Call  Us  For 
Great  Prices  &  Great  Service 


TOLL  FHE  E  ORDER 


LINE    1 


THEHsSM  CENTER 


;\iis  AMATEUR  RADIO  SERViCt 


5730MotHJd        Sar*An]onio,TK7B?38        [512]  680-61  tO 


j-Com  *  P  ()  Box  194  I       Ben  Lomond  CA  95005       (408)335-9120  fax  335-9121 


CIRCLE  55  ON  READER  SERVICE  CARD 


Mtu'cC-ar '} 


ICOM 


Let's  Talk  Radio 
7  days  a  week 
6pm  to  1 2  pm  on 
Spacenet-3, 
Transponder  21, 


kVHF 

COMMUNICATIONS 


9:00  am  -  5:30  pm 
weekdays 

Weekends  and  evenings 
by  appointment. 


280  Tiffany  Avenue 
Jamestown,  New  York  14701 


W'ftfe/if  ,Ve*>  y'tirt  'fJSAf.rf  umttiuar  radio  de&Jrr. 

PH.   (716)664-6345 

(800)  752-88 13  for  orders  only 


CIRCLE  14  ON  READER  SERVICE  CARD 
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Parts  List  for  Laptop  Power  Converter 


Hem 
Fuse 

Fuse  holder 

D1,2,3 

S1 


RS  Part  No, 

270*1277 


D,C.  Part  No* 


Description 

4A 

270-1281 

Diode  3A/1 00  PIV 

SPOT  Switch 
SGR  SCR  6A  @  200  PtV 

C1  100uF@25VDC 

C2  0.1  pF  @  25  VDC 

C3  1,0pF@25VDC 

R1  0.lQ@5Wres, 

R2  10O#5Wre$. 

R3  0,3Q  @  5W  res. 

R4  200Q  @  5W  res. 

R5  (See  text)  @V4W 

R6  10O@V4W 

R7  1KQ@V4W 

R8  100O  @  V4W 

DA  Zener  8.2V  @1W 

Ql  Transistor  MJ2955 

U1  ICLM317T 

Heatsink  for  Q1  TO220  only 

Heatsink  lor  Q1  TO-3  only 

Mounting  Kit,  Q1  TO220  only 

Mounting  Kit,  Q1  TO-3  only 

Heatsink  Compound 
LED  Light  Emit.  Diode 

Enclosure,  plastic 

D.C.  Electronics  order  information: 

Toll  Free  Order  Line;  (800)  423^0070;  Stock/Price  Checks:  (602)  945-7736;  FAX:  (602) 
994-1707;  Mail  orders  to:  D.C.  Etectronics,  P.O.  Box  3203,  Scottsdal©  AZ  85271-3203.  A 
blank  PC  board  is  available  for  $6. 50  +  $1.50  shipping  per  order  from  FAR  Circuits,  18N640 
Field  Court,  Dundee  IL  601 1 0. 


276-1143 

1N5401 

275-613 

SW104 

276-1067 

272-1016 

CEM25-0100 

272*1432 

21ET100 

272-1434 

18EM510 

28PR005-.1 

28PR005-10 

28PR005-.15 

28PR005-100 

271  -XXX 

271-001 

CF25-1 0 

271-023 

CF25-1 K 

271-012 

CF25-100 

1N4738 

276-2043 

MJ2955T 

276-1778 

LM317T 

276-1363 

33HS223 

33HS306 

276-1373 

4724-TO220 

276*1371 

4725-T03 

276-1372 

10-8109 

276-041 

LR-10 

40UB005 

~3. 
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Figure  L  Schematic  of  the  Lappack. 


may  never  happen,  but  for  a  few  cents,  D3  is 
cheap  iasurance  indeed. 

C2's  purpose  is  to  suppress  any  tendency 
for  Ul  to  oscillate.  C3  is  chosen  to  improve 
something  called  the  transient  response  of  the 
regulator  This  simply  means  the  ability  of 
the  regulator  to  respond  to  quick  changes  in 
load  current,  The  combination  of  R4  and  R5 
forms  a  voltage  divider  that  sets  the  ouiput 
voitagc  of  the  unit,  If  your  laptop  requires  a 
different  voltage,  just  choose  the  correct  re* 
sistor  for  that  voltage,  as  listed  in  Table  1 . 
Any  value  less  than  about  H  volts  should 
work. 


Keep  in  mind  that  the  regulator  needs  about 
3  volis  above  that  of  the  input  voltage  in  order 
to  maintain  proper  regulation.  D4  is  a  zener 
diode  whose  voltage  is  chosen  to  be  slightly 
less  than  the  voltage  at  which  the  crowbar 
shutdown  portion  of  the  circuit  is  to  operate. 
If  for  any  reason  the  output  voltage  of  the 
Lappack  exceeds  the  crowbar  voltage,  the 
zener conducts.  This  applies  a  rurn-on  voltage 
of  more  than  0.6  volts  to  the  gate  of  the  SCR, 
turning  it  on,  The  SCR  will  almost  instanta- 
neously short  the  input  of  the  unit  to  ground, 
blowing  the  ftise*  R8  in  combination  with  the 
LED  provides  a  simple  on/off  indicator. 


Construction  Notes 

It  is  important  to  note  that  the  SCR,  Q I  and 
U 1  are  all  insulated  from  the  metal  portion  of 
the  cabinet.  Therefore,  the  Parts  List  includes 
information  on  mounting  kits  that  contain  in- 
sulated hardware-  The  photograph  of  the 
completed  unit  illustrates,  to  some  degree, 
the  technique. 

There  are  two  different  types  of  packages 
available  for  both  Ql  and  Ul,  the  TO-3  and 
TO-220  types.  The  TO-3  is  the  older  of  the 
two,  and  is  the  type  that  is  used  on  Ql  in  my 
unit.  The  TO- 220  type  is  sometimes  referred 
to  as  ihe  tab  type  of  mount  and  is  the  type  that 
is  used  in  the  Ul  device  in  my  unit.  Make  sure 
that  you  obtain  the  correct  kit  for  your  partic- 
ular device(s). 

When  mounting  each  of  the  active  devices, 
ensure  that  plenty  of  heatsink  compound  is 
liberally  applied  to  the  surface  that  will  con- 
tact the  heatsink. 

Be  aware  that  the  output  jacks  required  by 
various  devices  can  be  very  confusing.  Many 
different  coaxial  types  exist.  The  center  pin 
diameter,  sleeve  clearance,  and  polarity  devi- 
ate widely.  You  almost  need  a  micrometer  to 
measure  the  differences.  Radio  Shack  stores 
quite  often  stock  a  reasonably  varied  invento- 
ry of  these  plugs* 

In  my  unit,  with  D4  rated  at  8.2  volts,  the 
circuit  tripped  out  at  9*6  volts,  with  the  nor- 
mal voltage  output  set  to  9.2  volts.  Some 
zener  diodes  have  a  turn-on  curve  that  may  be 
significantly  sharper  than  others,  This  ten- 
dency can  alter  the  point  of  over- voltage  trip 
out  several  tenths  of  a  volt.  Since  the  zener 
costs  just  a  few  cents,  you  may  want  to  buy  a 
few  diodes  that  are  rated  above  and  below  the 

desired  voltage. 

Bear  in  mind  that  the  Lappack  is  a  constant- 
voltage,  and  not  a  constant-current  device.  It 
is  suitable  for  charging  lead  acid  type  storage 
batteries,  not  NiCd  types. 

The  Perfect  Companion 

This  little  device  has  more  than  doubled 
my  hilltop  operating  pleasure.  Along  with 
a  small  gell  cell,  a  2  meter  25  watt  power 

Continued  on  page  60 


R5  Resistor  Value 

750K 
91  OK 
L2K 
1,5K 
L0K 
2.0K 
2,7K 
33K 
3.6K 
4.3K 


Voltage  Out 
5V 
6V 

8V 

9V 

10V 

12V 
15V 

18V 
20V 
24V 


1 


Note:  Any  output  voltage  value  greater 
than  10V  requires  a  higher  input  voltage 
than  1 3.6V.  In  addition  capacitor  working 
voltage  ratings  will  have  to  be  increased 
accordingly.  Allow  a  minimum  of  2.5 
times  the  voltage  expected  to  appear 
across  the  capacitor  as  a  standard  for  the 
working  voltage. 


Table  /.  Resistor  value  /voltage  matchup. 


54    73  Amateur  Radio  Today  •  March,  1992 


Tired  of  swapping 
batteries? 


Try  our  DC  Power 
Pack! 

10  Amp  fused  cigarette  lighter 

output  so  you  can  use  your  car 

cord,  NO  NEW  CORDS  TO  BUY! 

Unit  recharges  from  your  cigarette 
lighter  through  an  intelligent  circuit. 
Battery  cannot  overcharge  so  it  is 

always  ready! 

ONLY  $54.95 

plus  $5  for  shipping  and  handling 

COD.  add  $3.50 

CA  re  si  den  is  add  sales  tax 

DSE  (310)630-7886 

3201  Curry  Street 
Long  Beach,  CA.  90805 


1992  CALL  DIRECTORY 

(On  Microfiche) 

Call  Directory  $10 

Name  Index .10 

Geographic  Index 10 

All  three  —  S25 
Shipping  per  order  $3 

BUCKMASTER  PUBLISHING 

Mineral,  Virginia  2311 7 
■703c  894-5777         SOP:  282-5628, 

CIRCLE  170  ON  READER  SERVICE  CARD 


CABLE  TV  CONVERTERS 

Why  Pay  A  High  Monthly  Fee? 


SaveSWO's  A  Year 


•  At]  Jerrold,  Oak,  Hamlin,  Zenith, 
Scientific  Atlanta,  and  more. 

•  60  Day  Money  Back  Guarantee 

•  Shipment  within  24  hours 

•  Visa/MC  and  C.O.D. 

WE  WILL  BEAT  ANYONE'S  PRICE 

No  Illinois  Orders  Accepted 

Purchaser  agrees  lo  comply  with  all  stale  and 

federal  laws  regarding  private  ownership  of  cable 

TV  equipment  Consult  local  cable  operator 


Electronic  Engineering 

P.O.  Box  337.  Barrington,  IL  6001 1 

FOR  ORDERS  ONLY 

1-800-542-9425 

INFORMATION 

1-708-540-1106 


CIRCLE  185  ON  READER  SERVICE  CARD 


CABLE  T.V.  CONVERTERS 

Jerrokf".  Oak,  Scientific  Atlantic.  Zenith.  & 
many  others,  "New"  MTS  stereo  add-on: 
mule  &  volume.  Ideal  for  400  &  450  owners. 


: 


1-800-826-7623 

B&BINC.  ■ 

4030  BeauD-Rue  Drive,  Eagan  MN  55122 


CIRCLE  21  ON  READER  SERVICE  CARD 


REPEATER 


KE2AM's 
VOICE  ID'er/ 
CONTR 


COMPLETELY  SELF  CONTAINED- ju$l  ada  (ados,  powe 
nruc.  andt  you  hav®  a  repeat*  Record  any  voice  ino 
battery  backup  hJon-Vbta!<ie  RAM.  On  tjoand  tmeis  sake 
care  ol  ID,  squelch  tall,  and  nme-oul  tming  Muter  tor 
7&JOW&  and  ID'er  audio  Mutng  of  recede  aurjo  during 
squet:  COR  of  souefcn  actrwejed  ai  Dun&ed  tO 


VERBFEA 


J  VOICE  iDer 

/  AUDIO  MIXER  2v  p-p 

/  400ma  TX  OfllVE 

/   -8  TO  l£v  OPERATION 

/  TIMEOUT,  10.  TIMERS 

J  SMALL  SIZE  37  K  3,4" 

/  SQUELCH,  COR  KEYED 

/  MADE  IN  U.S.A. 

/   HIGH  QUALITY 

J  LOW  PRICE 

J   BATTERY  BACKUP  RAM 

/   SCHEMATICS  INCLUDED 


GET-TECH 

201  Riley  Road 

New  Windsor,   NY 

12553 

(914)  564-5347 


SEE  REVIEW  Of  (VER  4]  7}  MAG  JUHEtl 

MQLAifll    $99.00 

OflOEF  BT  PHONE  OR  MAIL ,  IM  U  S  A 

ADO  S5  FOR  SttfPMG  AND  HAnDLNG 

COD  OWRGES  ARE  ADDITIONAL 


CIRCLE  195  ON  READER  SERVICE  CARD 


CIRCLE  B3  ON  READER  SERVICE  CARD 
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THE  MAINFRAME  PC1 
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BLEW  PREVIOUS  CONTENDERS 
OUT  OF  THE  WA  TER." 

LAN  Timus,  May  6. 1991 

Complete  Turnkey  DOS/UNIX/Novell  Systems 

Ideally  Suited  for  Mass  Storage  of 
WeFAX,  FAX,  CW,  RTTY,  and  ASCII  Data 

Developer  "Chassis-Only"  Model  Available 

General  Spedfiesttora 


to  mdustnai 
Aerospra  and  HHiiarY 
Land  And  Sea  AfpGcatkKB 
Special  Mobile  Rotes 
Ultimate  BBS  Platform 


3^4dB.lSAErSA»fc«ieftKWih 

Mounts  Full  arc  Batrr  Boards 

4FH  Mem*  Dme  B*ys 

4HH  Eijresed  Drive  Bays 

tOOCFW  Cooing  Fan 

Safety-Keyed  Reset  Switch 

Inching  Top  cover 

4O0W  55A  Mil-Spec  -Pw  Supply 


MuhmuI  A  Harsh  brmomnanls 


m  Super  Quiet 

Fuly  Modular-ObsoJesceoce  Prool 

Domestic  &  220V  UL,  CSA.  TUV,  V0EB 


tirr 


PfT 

Superserw  ts  on  our  Stinye  k  *nou 

d  to  ctjiTtroi  &e  excitement  PC  Wee*       --90)  sate 
Bestway's  Sfonger  Superser ver  is  fast  and  built  to  last ■  Even  the 
US  Navy  had  ^>meHifn§  to  say  about  it:  "^tfieStm^  btowstha 
mainframe  away-,."  W&  Computer  Week  9-27-9 

The  Stinger  is  a  family  of  rack  mount  DOS  and  UNIX  computing  plai* 
ftrrms,  specifically  suited  to  the  needs  trf  the  Amateur  Radio  commit- 
nity.  With  its  superior  storage  and  processing  capabilities.  The 
Stinger  is  a  perfect  centra*  corrtrDl  facility  for  your  "shack;'  Ynu  $►. 
SSI  is  a  true  Systems  Integration  House  whose  comment  Is 
Performance  and  Compatibility  -  hot  Just  empty  words.  We  design 
like  other  fotos  only  dream  of.  Whether  you  need  a  superior  quality 
chassis  to  build  on  or  upgrade  tot  or  one  01  our  fully  configured  sys- 
tems. BSl  is  your  source  for  1ST  rack  computer  equipment. 

Jf  you  haven't  heard  about  us,  maybe  its  time  you  did. 

Give  us  a  call. 


1  800  477-UNIX 


D 


D 

i 


Grcfi=d  wifti  pnoe  m  Bw  USA 

£1991  ftshw?  Syfteffll  Mt  Ml  rt^as  resent 

EtS.  palHTB  pem&Hk 

Tislensrte  onkMi^  iq  ntfKCtnfP  ownere. 


BeslwaySiptems.loc. 

999  Centra  Park  Avenue 

YonJcer*  NY  IGfflM 

In  New  York  State  dial:  914  968-9491 

Fax:  914  968-9521 


I 
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Atv 


Number  1 3  on  your  Feedback  ami 


Bill  Brown  WB8ELK 
%73  Magazine 
Forest  Road 
Hancock  HH  03449 

Everything's 
Coming  Up  Roses 

Every  year  ATVers  across  Southern 
California  join  forces  with  members  of 
the  Tournament  of  Roses  Radio  Asso- 
ciation (TORRA)  to  heip  cover  the  an- 
nual Pasadena  Tournament  of  Roses 
Parade. 

Any  event  that  brings  in  over  a  mil- 
lion spectators  along  a  5-1/2-mile  route 
requires  a  massive  support  system  to 
make  sure  things  run  smoothly.  Any- 
thing could  happen  during  the  parade; 
the  intricate  floats  can  and  DO  break 
down,  various  medical  emergencies 
crop  up,  and  sometimes  unruly  specta- 
tors and  even  organized  protestors  Im- 
pede the  progress  of  the  parade  With- 
out proper  communications,  keeping 
the  parade  on  track  could  be  a  tog  is  il- 
eal nightmare- 
Eyes  in  the  Sky 

In  order  to  help  out  with  the  commu* 
meat  ions  effort,  ATV  camera  locations 
were  perched  on  top  of  several  build- 
ings (as  well  as  the  main  viewing  stand) 
along  the  parade  route.  From  their 
rooftop  vantage  points,  they  could  see 
just  about  any  pan  of  the  parade  route 
by  zooming  in  on  the  trouble  spot. 


Ham  Television 

Twenty-four  ATVers  at  nine  remote 
camera  locations  and  mission  control 
took  part  (see  the  sidebar).  The  ATV 
net  control  station  (Koicni  KB6EL)  com- 
municated with  the  remote  camera 
sites  via  the  145.10  MHz  telephone 
company  club  repeater. 

The  Video  Relay 

In  order  to  send  the  video  back  from 
each  site  over  such  a  large  route,  each 
camera  location  would  transmit  on  434 
MHz  back  to  the  WA6SVT/KI6VK  ATV 
repealer  (the  Crestline  Amateur  Televi- 
sion Network  repeater  was  borrowed 
for  the  parade)  which  was  centrally  lo- 
cated on  top  of  the  telephone  building. 
The  repeater  received  the  remote  cam- 
era video  on  434  MHz  and  retransmit- 
ted it  out  on  919.25  MHz.  From  this 
central  hub  repeater,  the  signal  could 
be  received  by  any  of  the  command 
centers  that  needed  to  observe  the 
parade. 

ATV  receive  sites  were  located  at 
ATV  net  control  in  the  command  trailer, 
TORRA  command,  the  media  room, 
public  safety  and  the  city  of  Pasadena 
Sheriff's  Department.  In  addition,  most 
of  the  remote  camera  locations  had 
919.25  MHz  downconverters  so  that 
they  could  watch  the  other  remote 
cameras  coming  through  the  repeater . 

If  any  of  the  centers  needed  to  see  a 
particular  pan  of  the  parade,  they  just 


Photo  C.  JeffNSCZA  mans  camera  10  from  the  roof  of  the  video  van  at  the  end  of 
the  parade  route. 


Photo  A.  The  rooftop  view  from  camera  68  allowed  the  parade 
command  center  the  capability  to  observe  several  miles  of  the 
parade  route.  The  Starship  Enterprise  float  can  be  seen  as  it 
progresses  down  Colorado  Boulevard, 
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Photo  B.  Jim  KC6TFV  demonstrates  the  inner  workings  of  his  mobile  video  production  van  {camera 
10/. 


REMEMBER  ,  A  LOW  COST  POWER  PACK 
WITHOUT  PERIPHEXS  QUALITY  IS  NO  BARGAIN 


PER.PHexPOW%'*«sFJOB 


\SUPER  PACKS  FOR 
ICOM  2/4SAT  &  24AT 


BP-83  72V  6O0mah 

$33.50 
BP-83S  7.2V  750mah 

$43,50 
BP-84  7.2V  lOOOmah 

$57.00 
BP-84S  72V  tWOtnah 

$63.00 
BP-85S 12V  SOOmah 

$76.00 


SAVE  ON  THESE  POPULAR 

PERIPHEX  POWER  PACKS 

BP  7S  13.2V  1200mah  . . .  $65.00 

BP-8S  9.6V  1200mah  . . .    $65.00 


SAVE  WITH  THESE 
YAESU  VALUES 


FNB-4SH12V1000mah 

$71.00 

FNB-14S  7.2V  1400mah 

$59.75 

FN  B -17  7.2V  600mah 

$35.00 
FNB-1212V500mah 
$45  95 
"SEND  FOR  FREE    FNB-2 10.8V  500mah 

CATALOG"  S225° 


KENWOOD 
PERFORMANCE  PLUS 


Enjoy  NEVER 

CLIMBING 


YOUR  TOWER 
AGAIN 


Are  vou  too  scared  or  too  o*o  to  climb?  Never  dimb 
again  with  rhrs  tower  and  elevator  tram  system 
voyager  towers  are  13  and  18  rich  changtfar  struc- 
tures stadcapte  to  any  height  in  7  1/7, 8  5/r  or  10* 
section  lengths  Easy  to  install  hinge  base,  walk  up 
erection.  Next  piUrihl^werwtthieveJing  Doits  in  base. 
Mount  rotor  and  large  heavy  beams  on  Hazer  tram 
and  with  one  hand  wtKfi  to  top  of  tower  for  normal 
operating  DOsmorL  Safety  lode  system  operates  while 
rasng  or  lowering.  At  last  a  cheap,  convenient  and 
safe  way  to  instai  and  maintain  your  beam.  This  ts  a 
detrxe  tower  system  that  you  can  ey*  today, 

SPECIAL  TOWER  PACKAGE:  50  ft  high  by  tr  faoe 
tower  kit,  concrete  footing  section,  hnged  base. 
HAZBf  kit,  Phiivstran  guy  wires,  turnCucwei  earth 
screw  anchors,  iff  mast,  thrust  oearing.  rooi  kit. 
ground  rod  and  clamp,  rated  at  15sq.  f  t.  antenna  load 
@  100  MPH.  $1974,95. 

HAZER  KITS 

HAZE??  2  for  Rohn  2Shvy  duty  alum  12  SQ  ft 
wnd  load  324  95 

hazer  5  far  Rohn  25-std  alum  a  sq  ft 
wind  load  233.95 

HAZER  4  for  RDhn  25-hvv  ga»v  stf  16  SO  ft 

winakoad  503.95 

TB-25  8a»  thrust  oearing  2W  max  mast  rjta     74. 9  5 


satisfaction  guaranteed  call  today  and  order 
oy  Visa.  M/C  or  mail  check,  immediate  delivery 


Glen  Martin  Engineering,  inc. 

Dept.  A 

RR  3.  BO*  322. 

Boonvllie.  MO  65233 

816-882-2734 

FAX;  816-882-7200 


msmnEEMzr 
_  WE 
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BIG  SAVINGS! 


PB-25/26S  8.4V  SOOmah 

S65.00 
PB  n2V1200wah 

$6700 
PB-BS 12V  SOOmah 

$59.00 


Manufactured  miiw  US  A  with  matched  cells,  these 

Super  Pacics  feature  short  crrcurt  protection  and 

overcharge  protection,  and  i  12  month  warranty 

nsens  m  stock  or  available  fx&m  authorized!  dealers 

CALL  US  TO  DJSCUSS  YOUR  BATTERY  REQUIREMENTS. 


fl       m     m        v 


rll 

Ukli 


Add  S*  00  Sh toping  &  Handling 
Connecticut  residents  add  8\  tax. 

iiiiiPCRlPHCX  inc. 


IIS^IB  Hurley  Ad..  Otford.  CT 

800«634*8132 

In  Connecticut  203*264*3985    FAX  203»262-6943 
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KENWOOD  TS-940 
Software  Enhancement  Kit 


■  Tuneable  Memories  makes  each  i>-  your  40  trcmory  channel* 
tune  like  a  vfo,  so  I  hat  yon  lllm  it  n  ii  k^t  .lti  ly  change  rhe 
frequency  of  a :  memory  channel  in  MEMO  mode  wiih  the  Muin 
Tuning  Knob. 

■  Memory  Bank  Selection  is  Ingiwtlly  performed  by  using  the 
I  MHZ  STEP  UP  and  DOWN  key&  while  in  MEMO  .m«le. 
The  UP  and  DOWN  keys  wiirk  as  usual  when  m  vfo  mode. 

■  Main  Vfo  Knob  Tuning  Kale  can  he  sei  10  l<  2.  3>  or  10  kHir, 
per  revolution  by  using  Ihe  former  Memory  Bank  swilch  under 
the  sliding  top  cover. 

■  Microphone  Lip/Down  keys  can  be  uwd  So  change  memory 
channels  while  in  MEMO  mode. 

Easily  installed  by  removing  chip  IC2  from  its  SOCkCI  in  the 
Digital  A  I.1  nil  and  replacing  wilh  the  Giehi  klfflrnnics  chip. 
(T$  Ws  with  S/N  9090000  and  htgher  hive  chip  IC?  soldered 
ro  the  Digital  A  Unit.  Cirhl  Kleclronks  can  install  wide  red 
1C2  chips  for  a  nominal  charge.  Cart!  or  wnie  for  detaiU.j 


TEN-TEC  PARAGON 
Software  Enhancement  Kit 


■  Band  Registers  store  the  last  used  frequency,  mode,  and  fillet 
for  all  bands  160  through  10  meters. 

■  S»  it  enable  10  MLnule  Timer  remind*  you  lo  J[>  your  italKwt 

■  Single  Key  Band  Selection  matei  QSVmg  fast. 

-  Main  Vfo  Knob  Tuning  Rate  it  easily  tet  to  1,  1,3,  1  ?.  2,5. 
or  5  kHi  per  revriufwn  to  suit  your  operating  style, 

•  Dual  VFO  Offcrts  and  Simuluneoii**  R*  and  Tx  offset* 
provide  flexible  frequency  com  rot. 

•  Up  and  Down  keys  are  selectable  between  IflfiHi  and  lOQfcHr 
Or  LOkHzandSkW 

•  Memory  Channel  number  n  preserved  for  later  icons 

•  Mam  Other  Enhancements. 

•  Easily  Install*  in  10  minutrs  wtih  no  soldering 


New  Lower  Prices! 

Ku  includes  new  software  chip.  documencit*on,  and  instillation 
instructKWS  Wriie  or  call  51  3  683-2676  for  more  mformatiofi. 
or  specify  desired  Lit  and  send  checker  money  order  for  W6.00 
+S3*0U  shipping  and  handling  to  


Giehl  Electronics 

P.O.  Box  18335.  Cincinnati,  Ohio  45213 


Satetlit 


DAN  KBIXC-KIRBY  KA0ZTS— LOUIS  KAWPN 
RON  NGKMR-DENISE  YL-MAUNE  XYL-MIKE  S0tN 


1-800-426-2891 


FT- 1 00OD  Del  u*e  HF  w/options 

FT'lOOODetuieHF 

FT-767GXGen  C\ 

FT  757  GX  II  Gen 

FT-747GXGefi  Ci 

FL-7000 

FT-7360 

FRG-S800 

FT-290Rtl\A 

FT- 

FT-790: 

FT-47W: 

FT-5200 

FT-24< 

FT-212FIH2M 

FT712  70CM 

FT^4702M/70CMFJ 

FT-411E2MFMW, 

FT-fl1l70CMFM 

FT.26R  2MFM2W HH 

FT-76R  70CM  FM  2W  HH 


UST 

4399,00 

3399.00 

2068.00 

064  00 

822  00 


IC-781  Delude  HF  w/scope 

lC'765<3enGvgXcvr 

IC-73S  Gen.  C*g  Xcv\ 

IC-725  Gen.  Cta  Xcvi 

IC-726Gen  C 

IC-R7000  25M 

(C-R7lAt00kH 

IC-2 

IC 

IC-2410  2 

IG 

IC 

IC 

IC-22BH 

IC-W2A 

IC24A 

IC-2SAT  2M 

IC2SA2MminiHH 

IC-3SAT  220MHz  w 

\C^S  AT  440  MHz  w 

IC-4GAT  440MHz  w. 


LIST 
6149  00 
2692,00 
114900 


ttALINCO 


BUNCO 


ELECTRON* 


R.  F,  Concepts 

A  st  r  on 

Butternut 

ARRL 

Kantronics 

Sony 

Bencher 

KLM/Mirage 


LarsenjS^fl^ 
Husttef^r,^71 

LaKeview  /^f< 
AEA  1 

MFJ 

Cush  craft 
Vibroplex 


Plus  more 


Thanks  for  your  support. 


1-800  426-2891 
[METRO:     (61 2)  786-4475 

2663  County  Rd.  I 
Mounds  View,  MN  551 12 

Super  Minnesota  Watts  1  -800-279-1 503 
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AMATEUR  TELEVISION 


GET  THE  ATV  BUG 

Transceiver 

Only  $329 

with  50  Watt 
D26  Amp  $539 

Value  +  Quality 
from  over  25years 

in  ATV...W60RG 

With  our  all  in  one  box  TC70-1CI,  ATV  Transceiver, 
you  can  easily  transmit  and  receive  live  action  color 
and  sound  video  just  like  broadcast  TV,  Use  any 
home  TV  camera  or  VCR  by  plugging  the  composite 
video  and  audio  into  the  front  VHS  10  pin  or  rear 
phono  jacks.  Add  70cm  antenna,  coax ,  1 3.8  Vdc  and 
TV  set  and  you  are  on  the  air  -  it's  that  easy! 

TC70-1d  has  1 .5  Watt  p.e.p.  with  one  xtal  on  439.25, 434+0 
or  426.25  MHz  &  properly  matches  Mirage  D15,  D26, 
D1 00  amps  for  1 5T  50,  or  70  Watts.  Hot  GaAsfet  downcon* 
verier  varicap  tunes  whole  420-450  MHz  band  to  your  TV 
ch3.  Shielded  cabinet  7x7x2.5\  Req.  13.8  VDC  @  .5A 
Transmitters  sold  only  to  licensed  amateurs,  tor  legal  purposes, 
verified  in  the  latest  Callbook  or  send  copy  of  new  license. 

Call  or  write  now  for  our  complete  ATV  catalog 
including  downconverters,  transmitters,  linear  amps, 
and  antennas  for  the  400,  900  &  1200  MHz  bands. 


Camera  Positions  for  the  Rose  Parade 

ATV  nel  control  (command  trailer) — Kotchi  KB6EL 

Mission  control  troubles  hooters— Mike  WA6SVT  and  Paul  N6VLV 

Camera  1— Mike  KB6IZK  and  Greg  KD6AIS 

Camera  2— Eva  WA6YQT  and  John  WB6VQT 

Camera  3— Greg  NSTDZand  Tom  KK6YU 

Camera  4 — Cam  K16VK,  Barry  KC60KK  and  Sub  Burke 

Camera  5— Doug  WB6KNY  and  Mark  Shlosberg 

Camera  6A-Bob  W6LUY  and  Robert  KB0DC 

Camera  6B— Frank  K1 HHM  and  Dick  WA6BYJ 

Camera  7— Jan  W66VRN  and  David  WA6PMX 

Camera  9— John  KB6MMF  and  Bud  KB6MID 

Camera  ID— Jim  KC6TFV.  Jeff  N9C2A  and  Rictwd  N6CIZ 


(81 8)  447-4565  m  r  8arrv5 :30pm  pat.  Visa,  MC ,  COD 

PC.  ELECTRONICS  towcotomj 

2522-WG  Paxson  Ln  Arcadia  CA  91007    MaF^nn  (WB6YSS) 


had  the  ATV  net  control  station  ask  the 
nearest  camera  site  to  transmit. 

ATV  In  Action 

Throughout  the  course  of  the  pa* 
rade,  each  camera  crew  got  their 
chance  to  zoom  in  on  a  trouble  spot. 
One  of  the  floats  veered  off  course  and 
nudged  into  the  crowd,  and  some  me- 
chanical breakdowns  of  the  floats  were 
observed  (a  couple  needed  towing), 
ATVers  even  had  the  opportunity  lo 
poinl  out  one  recurring  trouble  area. 
Since  the  theme  of  the  parade  was  the 
500th  anniversary  of  the  discovery  of 
America  by  Columbus,  a  number  of 
Native  At er  cans  were  set  up  at  one 
spot  along  the  parade  route  in  protest. 
They  even  delayed  the  parade  for  a 
short  time.  Whenever  an  equestrian 
group  passed,  the  Indian  group  would 
beat  on  tom-toms,  which  caused  at 
least  one  rider  to  be  thrown  off  his 
horse  As  a  result,  a  contigent  of  police 


lined  the  streets  along  this  portion  of 
the  parade  to  help  maintain  order, 

Several  of  the  rooftop  ATV  locations 
had  good  views  of  the  area,  which 
hetped  parade  officials  keep  an  eye 
on  the  disturbance.  The  ATV  effort 
worked  well  throughout  the  parade, 
and  certainly  helped  parade  officials 
keep  track  of  the  parade  in  an  effective 
way  that  would  not  have  been  easily 
done  through  other  means. 

Helping  Out 

This  kind  of  activity  really  helps 
demonstrate  the  value  of  amateur  ra- 
dio to  your  local  community.  If  your 
ATV  group  offers  assistance  for  a  pub- 
I j c  event ,  or  if  you  use  ATV  in  su ppo rt  of 
a  special  activity,  I'd  like  to  hear  about 
it  Also,  if  you've  built  a  video  device, 
circuit  or  gadget  that  enhances  your 
ATV  station,  send  me  a  description  or 
schematic  so  we  can  share  it  with  our 
readers 


LOWEST  PRICES 


MFJ.  WW,  STAflTEK,  jPS.  BENCHER,  VlBROPtEX  "FLEX- 
WEAVE"™  168  STRAND  COP,  DACR0N  ROPE,  BALUN, 
OPEN  WIRE  FEED,  FflEO.  COUNTERS,  DSP  AF&NF  FIL- 
TERS, OAVIS  RF  Co,  POB  230-E.  Carlisle,  MA  01741, 

catalog  11  - 1  m-Amm.  code  1 356. 


BUILD  YOUR  OWN  ANT'S 

COAX  -  ROPE  -  WIRE 


Micro  Video  Camera 


Small  size  1"  x2"  x  3" 

Light  Weight  <  4oz.  Low 

Power  7-15  volts.  @       j 

85m a.    Low  Light  @  2 

Lux,  Camera  comes  com  A 

plet  in  metal  case  with 

RCA  plug  Tor  video  out 

and  two  pjgtajed  power 

wires.   Camera  is  presently  in  use  in  R/C 

airplanes,  helicopters,  cars,  tanks  and 

robots.     Camera  output  is  standard 

NTSC  at  Iv  p-p,  240  line  resolution  with 

electron  k  iris.    Full  stock  on  hand. 

Satisfaction  Guaranteed! 
Factory  New,  only  $  229,95  +  $6 
S/H    For  product  information  and 
ordering.  Call  1  (800)473-0538 

MICRO  VIDEO  PRODUCTS 

1334  So.  Shawnee  Dr.  Santa  Ana, 
California,  zip  92704    FAX  (714)  545-8041 


G5RV  QuicKits  - 

&n  H<*1  S.  ft»s--i_  LET  $¥** 


F*M  A  £**)  1*  &elM 

"  FilL-Sift   l"l«ljl   LUETIC tl...fci 

•  Ev*rvlfe|B|  tiKlidtd 

Qbblll*  Cotfipwitnti 
■  Pr*cU*«J  SiLvrr  I-  hiip.jl* 

*  Falfy  imutiifd.  •*%  n?jkJr 

■"•-*->md*.  l''-W  loiiv  dtiiftit 

Tim  All  DiRdt  Inel  WARC 


L        Wl 


ft*  ft  leO-IDbtfflfc 

lain  HHflChfwte 

■H*|fg|**GttV 

itn  40-  mrii[»k 
♦  fjiiitipf  .Sine  GSR  V 

« k^jJvMjJc  m:  fiTr-Wv 

■  Kr*n(lvMiJf  1 !  n  (-->R\   .' 

■  1W*  [Km:™  IW  \uk. 

Qntmr   Htrt>LJna:      


13*  .OS 
\--tu 

VI':  ■■: 

-*JJf  '  full 
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CB-TO-10  METERS 


We  specialize  in  CB  radio  modification 
plans  and  hardware.  Frequency  and  FM 
conversion  kits,  repair  books,  plans,  high- 
performance  accessories.  Thousands  of 
satisfied  customers  since  1976!  Catalog  $2. 


CBC  INTERNATIONAL 

LOU  FRANKLIN  K6NH  -  Owner 
P.O.  BOX  3150OX,  PHOENIX.  AZ  85036 


m   100  PAGE 
™,  CATALOG 

i  Communications  Receivers 

Portable  Receivers 
•  Scanners 
>  Amateur  HF  Transceivers 

VHF-UHF  Transceivers 

HT's  and  Mobiles 

Amateur  and  SWL  Antennas 

Accessories  and  Parts 

RTTY  and  FAX  Equipment 

Books  and  Manuals 

This  catalog  includes  prices! 

Send 
$1  to 


Universal  Radio 

6830  Americana  Pkwy.  73 
Reynold sburg,  OH  43068 
Tel.  614  866-4267 


BEAM  INDICATOR 


*  BmQHT  LED  ftOCATOte  WTFH 

5"  «WW3U/TJC*I 

-  AcjusiaSle  beau  width  and 
long  path  indication 

*  Custom  Great  Grcle  Map  on 
vOuh  OTH 

•DkdAamve  16"  scleral"  PHAMt 


See  your  beam's  coverage  on  a  custom  Great 
Circle  Map  with  a  simple  rotator  connection 

S1 89.95* 


GREAT  CIRCLE  MAPS 

Fouf  cctof  maps  centered  &\  your  QTH 

Laminated  22"  or  1 6*       $35.00* 
Framed  16"  $59.95* 

Framed  21"  $74.95* 

■S  ft  H  included  ( coniinentai  U.S.) 
CA  Residents  pJsase  add  7.25%  sales,  tax 


Call  or  write  for  more  LnlofmatkM 

Vector  Control  Systems 

1655  N  Mountain  Ave..  Suite  104-45 
Upland.  CA  91786  *  (714)  9B&*€35Q 


CtftCLf  30  ON  REAOCR  S£BVrC€  CARD 


CIRCLE  76  OH  READER  SERVICf  CARD 
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QUICK,  EASY,  &    COMPACT 

Rttd  cards  'NOVICE  thru  EXTRA*  theory  Key  wordi 
underlined.  Over  2000  sets  m  use!  For  beginner,  OMs. 
XYLs  *  kJds 


HOVtCC  ST1.9S 

St 0-95 
S   9&S 
(IS.95 
SI*  15 
1-t  3  TO 
5o*  ™*«     —  S  4,00 
CLUB  £*&COU**T5 


A0VANCCO 

BCTR* 


Order  Todftyl 

from 


ViS  STUDY  CARDS 
P.O.  BOX  16646 
HATTIESBURG.  MS  39404 


CIRCLE  104  ON  READER  SERVICE  CARD 


HamCall  /  CD-ROM 

500,000  HAMS  plus 
1,000  s  of  Public  Domain 
Amateur  Radio  Progrv^f  and  Otti 

$50  00 

...    $39900 

*4WQQ 

......  15  00 


CD-flOM 
PMips  CDD200 

PhiiosCDCWOI   

Srnpptrpg  [per  order) 


Publishing 
Rt  2.  Bai  ifl-  M.i>*r*L  Vrgin*  23H7 
TQ J  8*4-5777  .  flQQ  ?32  S62B 


\cx(Da\ 


Mi-  S*i>  AVxfCmj    2*d  Daj  A5AF 
1H       S2S.05    S24,J5     tl*,*5 


:o* 

$19.95 

400 

S4**5 

50* 

454.95 

1060 

$99.95 

SJ4.95 
S49.95 
Si9.9? 


S29.95 
$31.95 
S44,95 

$79.95 


j4  rt  fP  H  rt  it  C  WV  C'      AO^fdrnpt^  J»4  J-iy  «¥   (■fi*fitT  wit 
rtntfnnuirffAi  F*«™J»u.f4iii*-ns  iJJSIC' 

( SO  1  >  3  73  •  &4  2  5        B<*  500&2-S.  Pr«  »  IT  IU*tf 


CIRCLE  5  ON  READER  SERVICE  CARD 


CIRCU  56  OH  READER  SERVICE  CARD 


QRP  CW  TRANSCEIVER  KIT 


•  All  Coils  are  Pre-wound 


Available  on  20M  or  40M  band 
Superior  superset  design 

Single-signal  receiver 

CWcrysial  ladder  filter 

VF0  luning  with  vernier  dial 

RIT  w/centei  detent  control 

VeiyefledrveAGC 

SetoctafateaurJo  filer 

Sdetoneosdtatof 

2-3  watts  ot  RF  output 

SernibreaMn 

1 2  VDC  operation 

Custom  pre-painted.  punched  &  sflkseraened  cabinet 

1 00°u  complete  tot  wrtii  instructions 

Measures  (HWD|:ZV  X6V*'  X  6' 

Weight  24 oz. 

Si  49.95  r  $4  00  shipping  &  handling,  Michigan  residents 

add  4^i  sales  tax. 


For  free  catalog  calt  or  write 

OAK  HILLS  RESEARCH 

QRP  HEADQUARTERS 

20879  MADISON  STREET 

BIG  RAPIDS.  Ml  49307 

(616)796-0920 

24  HR.  FAX— (61 6)  796-6633 


Mdstmivd 


DISCOVER  LOW  PRICES 

PL'239Nk*»UT.rion,  USA  #9>.  #*.  « ItlTJJ 
PL-HtSllvtr-Tetlon,  USA  3I.?1h.  or  135/23 
PL  359floW  TMIan.  USA  (1 ,40  **.  wtyjtZi 
HC«nn«plnrfQr  9913,  »U,  CG-FbxItllS 

KKM  h-it*rn*tlQfrfcl  flUi*  S91 3.  frwl  1*11*4   «K 
CO -F kn  Nvwl  PkilbW  9*t>  typ*.  id*  «om 

l*r  Cfflfth-uft  ItHtrti.  FdtMOtt,  HP  -  UHF  *Jv 

COflC-WMyMih  Solid.  Typ*llAC«WVf   JJl 

AC-ZlSyt-TypaPPWH.  Ceu    M:  y^ 

M  Oft*  H*v>T  T"*n  tjt 
nOt~SMP*rT<PWll 

MlffftHH 


Say  you  saw  it  in  73! 


6ALUNS 

r 

laboratory  Df  rt  toped 

UrfequaMSpfciflcfbont 

14  atodeii  tar  «*>  appfceabor- 

Suptnof  ComhucWKi 

r'  Stiinl«4hjftfw*r* 

Si  -IK  1 ;  1  2KW  Current -Bahift  1 1  ?  « 

B4"i.SK4:1Lnw1oasl.SK8C-10M  119  95 

n-4K  CurrenMyp*  Beam  Bplufl  1:1  4XW  Hi,  9! 

Remote  Balun  4 : 1  Op* n-wire  Id  co**  Cunervt-Balun  929,95 


(804)464-0140 


CfftCLE  92  ON  HEADER  SERVICE  CARD 


Free  BO  page  Oiscounl  Catalog  Everything  for  wire  antennas, 
connectors,  coax.  Allow  4  -  5  weeks  tor  Bulk  mall  delivery  of 
Catalog  or  send  S3  for  catalog  by  Priority  Mail,  Mention  ad  tor 
these  price*.  Prices  are  sub  feci  to  change.  ADO  SHIPPING  -  C*ll 
for  COD.  Visa  i  MC  welcome.  Give  card  *,  exp>  due,  signature, 
V A  residents  add  4, 5%  Sales  ti* .  See  ad  in  QS  7  and  CO. 

Dcijjfl  MXUKS  mvTTED 

Bov6l5d  •  Portsmouth,  VA  23703 


CIRCLE  150  ON  HEADEI?  SERVKE  CARD 


GIVE  YOUR 

HR-2510  HR-260 

the  same  features  as  tfie 

"BIG     RIG  SM 


30  Memory  Channels 
Automatic  Repeater  Offset 
Programmable  Transmit  Timeout 
Programmable  Seek /Scan  (5  Khz.  etc) 
Programmable  Mike /Channel  Buttons 
Programmable  Transmit  Freq.  Limits 
Extended  Frequency  Range  no»  iin*t*t*i 
Priority  Channel 
Split  Frequenc7 
Many  More  Features 


All  these  features  by  replacing 
your  radio's  existing  rfCPUn  chip! 

(Priority  Channel  requires  optional  hardware) 

$59*95         {Optional  Chip  Socket    $7 SO) 

Includes  Operator's  and  Installation  Manuals 

CHSPSWTTCm 

4773  Sonoma  Hwy.  Suite  132 
Santa  Rosa,  CA  95409-4269 

Write  or  call  (707)  539-0512  for  free  Information 
auantU^price^araUahle,  OeaJe^nQulrr^welcome 

CIRCLE  265  ON  READER  SERVICE  CARD 


'The  beginner's  guide  to  the  exciting 
world  of  amateur  radio." 


Radio  Fun  is  packed  full  of 
information  to  help  you  get  more  fun 
out  of  amateur  radio.  Basic  "how-to"  articles 
will  get  you  up  and  mnning  on  packet,  ATVt  RTTY< 
DXing ,  and  the  dozens  of  other  activities  that  make  amateur  radio 
such  a  great  hobby.  You'll  get  equipment  reviews  geared  toward  the 
newcomer.  We'll  help  you  upgrade  to  a  higher  class  license  with 
monthly  columns  designed  to  teach  you  what  you  need  to  know  in  a  fun 
and  exciting  way.  Youll  find  it  all,  and  more,  in  the  pages  of Radio  Fun. 

Don' i  wait  another  minute.  Subscribe  today  and  you  still  get  the  charter 
subscription  rate  of  only  S9.97  for  one  year,  Thaf  s  12  issues  of  the  only 
ham  radio  magazine  that  is  geared  especially  for  the  newcomer,  or  any 
ham  who  wants  to  get  more  fun  and  excitement  out  of  amateur  radio — 
Radio  Fun  I 

12  issues  for  only  $9.97 

Charter  Subscription  Rate 

1-800-257-2346 


I    f — tvrCi  -   ,  .     12  issues  of  Radio  Fun   I 

l_l  I  Ho  I  Sign  me  up  right  now!         far $9.97, 

i  i 


NAME 


CALL 


ADDRESS 


I 
I 


CtTY 


STATE 


ZIP 


MC Visa_    Amex Checks    $10 cash—    MO_ 

I  I 


I 
I 


CARD* 

Class  License 


Year  licensed 


EXPIRES 

73  Subscriber 


QST  subscriber 


CQ  Subscriber 


I 
I 


Mail  to:  Radio  Fun,  P;0+  Box  4926,  Manchester,  NH  03 108 
|       [Or  call  800-257-2346  (in  NH  call  625-1 163),  FAX:  603-669-2835]       | 

Canada  add  $7.00  pJim  .70  GST.  Foreign  add  $12-00  «irfji-c,  tt&.OQ  airmail.  Newsstand  R«lc  $18,00   Basic 
I      Substripfitm  Raw  S 1 4 .  97 .  Monthly  publication  begins  9/9 1 .  04C 


NEW  !     DSP  For 
Amateur  Radio 

Introducing  a  powerful  IBM -PC  based  tibial  signal 

processor  wtfi  the  performance  and  ffexrab?!rty  of 

systems  costing  thousands  of  dollars  mora. 


iw     w 


6cc 


*289 


-CtORY  OFFER  1  ^^m 


■  EQUALIZE,  NOTCH  LH1W  EXTREMELY  SHARP  DK1ITAL  HLTCHIIW 

■  PROFESSIONAL  AUDIO  ifl  BIT  A'D  AND   IS  BIT  LVA  CONVERTS  Hfl 

■  USE  SPECTRUM  DiSPUW  TO  DEFINE  ADAPTIVE  FILTER 

m  A  Mdli5£  DRAWN  SKETCH  ftSTAMTLr  BECOMES  A-  ?fc*CT 

•  FAST  ON  SCREEN  3PECTRAL  DGPLAV  QF  RECEIVERS  OUT1*UT 

•  SUPPORTED  ff*  POWERFUt  9KJSOFT*  SOFTWARE 

•  MUCH  MORE  ■ 

•  3B  -  0H3T  IDC>  RACK,  OUAAAhTEE 

DIGITAL  INTERACTIVE 

9»t  CORRORATCN 

PLEASE  CALL  0«  WCTTE  RJfl  WCRE  W*J 

asr?  m  imp  ***  «ou4  Ma  e*£<      pn  x*  256*6* 


CIRCLE  143  ON  READER  SERVICE  CAR© 


THE  RF  CONNECTION 

"SPECIALIST  IN  RF  CONNECTORS  AND  COAX" 


Part  No. 
PL-259/USA 

83>S22 
PL259/ST 

UG-175 
UG-176 


Description  Price 

UH'F  Male  Phenolic.  USA  made  $  .70 

Pl-259  Phenolic,  Amphenol  .89 

PL-259Teffon.Ampheno1  1.75 

UHFMaleSiker Teflon,  USA  1.50 

Reducer  for  RG-58  .20 

Reduc  or  for  RG  59  &  Ml  Nl  8  20 


N  Mate  RG  8. 2 1 3. 1 14.  large  body  5  00 
N  Male  Pwi  fc/ 9t  13, 9086, 82 14 

fits  IKJ-2 1 DflJ  A  UG-2 IB/UN's  150 

N  Male  tor  RG  8  wifh  9913  Pin  3  95 

N  Male  tor  RC-8  with  9913  Pin  5  J5 

N  Male  to  SO-2  39.  Teflon  USA  600 

14  Female  to  PL  259,  Tenon  USA  6  00 

"THIS  LIST  REPRESENTS  ONLY  A 
FRACTION  OF  OUR  HUGE  INVENTORY"1 


UG-21B/U 
9913/PIN 

(how  m  gad) 
Ufl2lQr99l3 
UG-21BJ9913 
UG-146AAI 
L&83B/U 


THE  R.F.  CONNECTION 

213  North  Frederick  Ave.  #1 1 W 
Gaithersburg,  MD  20877 

ORDERS     1  -800-783-2666 
INFO     301-840-5477      FAX    301-869-3680 

PRICES  DO  NOT  INCLUDE  SHIPPING 

PRICES  SUBJECT  TO  CHANGE 

VISA.  MASTERCARD.  ADD  4% 

UPS  COD  ADO  S4  00  PER  ORDER 


CIRCLE  1 1 5  ON  READER  SERVICE  CARD 


SWISSLOG 

'WOW,    WHAT   A   PROGRAM!     .This    is 
absolutely  the  best  logging  program  I  have 
ever  used.  Believe   me  1   nave  purchased 
copies  of  them  ALL." 
Kenneth  R.  Wefc,  V73CT  Kwafalein  l». 

^SWISSLOG  is  about  the  most  fantastic 
logging  program  I  have  ever  seen.  Its  true 
beauty  when  I  use  it  in  demonstrating 
signal  paths  all  over  the  world,  to  parents 
when  they  visit  ,. 

Ed  Karein.  W3BMW  &  The  Kids  of 
Allderice  H.S. 

SWISSLOG  does  it  all. .Log,  Sort, 
Print  QSL's  &  Labels.  Award  tracking, 
MUF  map  with  prayline.  Go  resident  for 
packet.  Conversion  from  K1EA,  DXtOG 
etc.  Contest  mode  for  dupes  etc,  Too 
much  to  describe. 
Requires  IBM/Compaf.  512K,HD. 

MONEY  BACK  GUARANTEE 

TO  ORDER:  SEND  $78  ($75  +  $3  ship.) 

Include:  f>*k  Sift.  Clfl,  Phorm  * 
N,Y,  St&t*  rodent*  kW7  6%  Tbk 

SEND  TO:  F.G.L  Inc. 

157  Broadway,  Amityville  INLY,  11701 

(516)  598  0011 


The  Lap  pilC  K    Continued  from  page  54 


Figure!,  PC  board  foil  pattern. 


_   -GEH- 

LOl 


OUTPUT 

•         •  + 


Figure3.  Parts  placement. 


amplifier,  and  a  solar  panel,  I  can  run 
for  many  days  and  have  a  real  feeling  of 
independence.  This  might  sound  like  a  lot  of 
stuff  to  transport,  but  it  all  fits  easily  into  a 
standard  size  gym  bag.  I  have  plenty  of  room 
to  spare  in  my  sports  car  for  the  more  mun- 
dane, but  necessary,  items  such  as  food, 
stove,  tern,  etc* 

I  can  schedule  and  work  the  Microsats. 
download  mountains  of  mail  from  the  Jocal 
BBS*s,  or  leave  messages  for  my  friends  via 
the  network  nodes  that  are  popping  up  all 
over.  Best  of  all.  the  still  beauty  of  the  camp- 


site setting  is  left  unscathed  by  noisy,  smelly 
generators.  With  computer  communications, 
I  don't  even  have  to  listen  to  the  data.  Only 
the  keyboard  clicks  can  be  heard  through  the 
pines,  Give  this  simple  project  a  try.  You 
may  find  yourself  wandering  to  the  campsite 
a  bit  more  often,  putting  a  crimp  in  the  myth 
that  hams  are  a  generally  indoor,  out  of  shape 
physically  unfit  lot. 


Contact  Brian  Kassei  W5VBO  at  9200  West 
Hollywood  Ave  ,  Peoria  AZ  85345-5529. 


CIRCLE  133  ON  READER  SERVICE  CARD 


INTERFERENCE  LOCATION 


•  50  to  1000  MHZ 

•  Stuck  Microphones 

•  Cable  TV  Leaks 

•  Jammed  Repeaters 
&  Cell  Sites 


New  Technology  (patented)  converts  any  VHF  or  UHF  FM  receiver  into  a  sensitive  Doppler  shift  radio 
direction  finder,  Simply  plug  into  receiver's  antenna  and  external  speaker  jacks.  Models  available 
with  computer  interface,  synthesized  speech,  fixed  site  or  mobile  -  50  MHz  to  1  GHz  Calf  or  write 
tor  details. 


^ 


DOPPLER  SYSTEMS,  INC 


PCX  Box  31819        (602)  488-9755 
Phoenix,  AZ  85046  FAX  (602)  488  1295 


CIRCLE  13  ON  READER  SERVICE  CARD 
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r — 


ELECTRONIC 
COMMUNICATIONS 


"3S& 


SELECT  5  BOOKS 

for  only 

(values  to  $139.75) 


3365P     %24  95 
Counll  ft*  2 


r 


BEGINNERS 

GUIDE  TO 

HEADING 

SCHEMATICS 

[    SECOND  EDITION 

m 


Wtsmm 


3632       118  95 


3660       S32-95 
Counts  as  2 


3557      129  95 

Count*  H! 


1487F    113.9s 


OlilBEiS 


A  Cmiptett 
RefCJmcc  Elk 


3268       119,95 


3671       129.95 
Counts  as  2 


.**' 


5>' 


*pft 


52St      12495 

Court*  n  2 


J790P    114,95 


3710       532.95 
Count*  »  2 


Electronics 


31  ISP    ?16.95 


3589       127.95 
Count*  at  2 


HOW  TO  BE  A 

HAM 

W   EQ»UMJHD«» 


2653P     |t3.95 


Your  most  complete  source  for  electronics 

books  for  over  25  years. 


mirmi 


1 


WW&OBLE 
FORHKISJIXS 


Shortwai" 
Listening 

Guidebook 


2883P    J1&  95 


297QP    116.95 


3717       529.95 
Counts  mm,  2 


944 7P    $16.95 
Count*  »  2 


Membership  Benefits  *  Big  Savings.  In  addition  to  this  introductory 
offer,  you  keep  saving  substantial^  with  members'  prices  of  up  to  50%  off  the 
publishers1  prices,  *  Sonus  Books.  Starting  immediately,  you  will  be  eligible 
for  our  Bonus  Book  Plan,  with  savings  of  up  to  S0%  off  publishers'  prices.  *  Club 
News  Bulletins.  15  times  per  year  you  will  receive  the  Book  Club  News,  describ- 
ing all  the  current  selections— mains,  alternates,  extras— pius  bonus  offers  and 
special  sales,  with  scares  of  titles  to  choose  from,  •  Automatic  Order.  If  you 
want  the  Main  Selection,  do  nothing  and  it  will  be  sent  to  you  automatically. 
If  you  prefer  another  selection,  or  no  book  at  all.  simply  indicate  your  choice 
on  the  reply  form  provided.  You  will  have  at  feast  10  days  to  decide.  As  a  mem* 
ber.  you  agree  to  purchase  at  least  3  books  within  the  next  12  months  and  may 
resign  at  any  lime  thereafter.  *  ironclad  No-Risk  Guarantee.  If  not  satisfied 
with  your  books,  return  them  within  10  days  without  obligation!  *  Exceptional 
Quality.  AJt  books  are  quality  publishers*  editions  especially  selected  by  our 
Editorial  Board. 


W 


Electronics  Bqqk  Club 

Blue  Ridge  Summit,  PA  17294-0810 


sw 


Please  accept  my  membership  in  the  Electronics  Book  Club  and  send  the  5  volumes  Tested 
below,  billing  me  S4.95.  If  not  satisfied,  I  may  return  me  books  within  ten  days  without  obliga- 
tion and  have  my  membership  cancelled  I  agree  to  purchase  at  least  3  books  at  regular  Club 
prices  during  the  next  12  months  and  may  resign  any  lime  thereafter.  A  shipping/handling 
charge  and  sates  tax  wilt  be  added  To  all  orders 


Name 


i 

|     Address 
I 

! 

2BS0P    514  95  |      Pbone 


City 


Slate 


Zip 


1992  ELECTRONICS  BOOK  CLUB 
Blue  Ridge  Summit,  FA  172*44)810 


Signature 


Valid  lor  n#«r  members  only  Foreign  applicants  will  receive  special  ordering  instructions  Canada  must  remit 
in  U  S  currency   This  order  subjea  to  acceptance  by  the  Electronics  9oofc  Club  STAR392 


J 


ELECTRONS 
PROJECTS 


h-tiei 

TllHlft 


PIT*   Itr!  O 


(\M(Oitl»llt 


1367P    S24  95 


2613P    S17.SS 


3777       132.95 
Count*  at  a 


M72      528-5* 
Count?  a*  2 


292  5l>     510  95 


SHORTWAVE 
LISTENER'S 

HANDBOOK* 


2655P  S17.95 


i'  i:\i-  i      .i 

ANTENNA 

HANDHOOli 


i  HI  linn' 
IUIIV 


3270       £32.95 
Counts  95  2 


33J2       525.H 

Counii  mm  2 


5S      523-35 


3222P    *l6  95 


a 

OCJCnRRV' 

i 

i 

mh.^ML 

3345      57995 


261 7P      59 .95 


All  books  are  hardcover  unlets  number 
la  loHowed  by  a  "P"  tor  paperback 
(Publishers'  Prices  Shown} 
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Number  16  on  your  Feedback  card 


INTERNATIONAL 


Arnie  Johnson  N1BAC 
43  Old  Homestead  Hwy. 
N  Swanzey,  NH  03431 

Notes  from  FN42 

More  great  events  happening  in  the 
woddr  the  dissolving  of  the  USSR  and 
the  formation  of  the  Commonwealth  of 
Independent  States!  f  have  felt  very 
sorry  for  the  citizens  in  the  USSR  in  the 
past  because  of  the  lack  of  food  in  the 
stores.  Even  though  the  prices  were 
kept  low  by  government  control  so  that 
the  citizens  could  afford  the  items,  that 
is  no  good  unless  there  are  afso  goods 
to  purchase,  goods  that  the  citizens 
truly  need  or  want. 

The  new  CIS  government  has  now 
(as  of  January  2)  increased  the  prices 
of  goods  to  what  they  assume  wilt  be  an 
approximate  "market  economy" price* 
That  is  an  appropriate  first  step,  BUT 
the  citizens '  wages  and  pensions  have 
not  increased  by  a  like  amount  to 
match  the  cost  of  living.  Guess  what 
sports  fans,  there  are  going  to  be  even 
more  hungry  people  in  the  CIS  be- 
cause  even  if  more  goods  become 
available  now  that  prices  have  in- 
creased (more  suppliers  wilting  to  seit 
because  of  increased  profit),  fewer 
people  wtH  be  able  to  afford  the  items 
because  of  inflation. 

Now,  let's  took  at  what  is  going  to 
happen  to  the  new  government  eco- 
nomically. The  government  afso  needs 
things  which  must  be  acquired  by  mon- 
ey. They  have  to  either  cut  back  on 
their  purchases  to  control  their  spend* 
ingr  or  they  must  come  up  with  more 
money,  I  sure  hope  that  they  don  7  do  it 
the  way  that  the  USSR  government 
was  doing  it— by  printing  more  mon- 
ey—because it  just  won't  work,  ft  just 
makes  each  ruble  worth  less.  Diluting 
the  value  of  the  currency,  things  are 
going  to  get  much  worse  before  they 
get  better! 

Enough  of  Economics  101  and  my 
soapbox.  We  are  very  lucky  to  have  a 
report  on  Slovenia  written  by  Mate 
Lenard  VE3TJA.  If  you  don't  know 
what  or  where  it  is,  you  haven't  been 
listening  very  dosely  to  the  internation- 
al news. 

We  stiff  need  YOUR  news  from 
YOUR  country.  We  need  more  Ham- 
bassadors  Do  your  part  and  either 
send  your  country's  latest  happenings, 
become  a  73  Hambassador.  or  both,  / 
wilt  be  looking  forward  to  hearing  from 
you.  Send  it  by  mail  directly  to  me  at  my 
address  at  the  beginning  of  the 
column,  or  to  73  via  FAX  or  the  73BBS. 
Address  the  electronic  mail  to  '  'Arnie, 
73  International, "  and  I  wilt  be  sure  to 
get  it.  73— Arnie.  N18AC. 

Japan 

From  The  JARL  Newsletter:  The  8th 
General  Conference  of  the  Internation- 
al Amateur  Radio  Union  {IARU)  Region 
3  was  held  from  October  8th  through 


the  I2lh  in  Bandung,  Indonesia,  Eigh- 
teen countries  or  territories  of  the 
twenty-four  member  societies  partici- 
pated in  the  conference,  bringing  the 
total  number  of  participants  to  exceed 
100.  When  it  was  reported  that 
Bangladesh  and  Sri  Lanka  had  sent 
de  legal  ions  for  the  first  time,  and  addi- 
tionally that  Bangladesh  had  begun  the 
official  issuance  of  amateur  radto  oper- 
ator licenses,  the  conference  hall  re- 
sounded with  thunderous  applause. 

The  conference  organized  four  dif- 
ferent working  groups,  in  addition  to 
the  regular  committees  for  more  spe- 
cialized deliberation  on  (1)  revision  of 
the  Constitution,  (2)  technical  matters 
such  as  band  plans,  packet,  etc.,  (3) 
promotion  of  amateur  radio  in  develop- 
ing countries,  and  (4)  ARDF, 

At  receptions  given  by  the  IARLM 
ARRL  JARL.  and  ORARi  respectively, 
participants  were  seen  mingling  to* 
gether  cultivating  new  and  internation- 
al friendships ,  promising  to  keep  each 
other  updated  on  any  new  develop- 
ments. The  Conference  selected  Sin- 
gapore as  the  venue  tor  the  9th  Gener- 
al Conference,  3  years  hence. 

Ail  Japan  ARDF  Competition  91 

Surrounded  by  beautiful  autumnal 
colors,  the  All  Japan  ARDF  Competi- 
tion +9l  was  hefd  on  October  2Dth. 
under  the  auspices  of  JARL,  in  the 
"Green  Park,"  a  sports  leisure  land  on 
Asagiri  Heights,  Fujinomiya  City  in 
Shizuoka  Prefecture,  In  addition  to 
about  250  participants  who  came  from 
all  over  Japan,  there  were  12  Chinese 
and  7  Korean  competitors  invited  to 
this  event.  Moreover,  3  participants 
from  the  Soviet  Union  were  also  in  the 
group. 

The  ARDF  competition  is  different 
from  the  100  meter  running  races  and 
anything  else.  The  ranking  is  not 
known  until  the  number  of  discovered 
transmitters,  and  the  time  required  for 
every  competitor,  has  been  collected. 
There  are  also  four  classes  in  the  com- 
petition: (1)  YL:  female  Only,  no  age 
restriction;  (2)  JN  class:  mate,  younger 
than  the  age  of  19:  {3}  OM  class:  male, 
the  age  of  19  and  older  but  younger 
than  40;  and  (4)  OT  class:  male,  the 
age  of  40  and  older 

In  the  OM  class,  JL2JXL.  Mr  Yoshi- 
uki  Yano  discovered  five  transmitters 
in  54  minutes  10  seconds,  which  was 
quicker  lhan  winners  of  other  classes 
by  30  minutes  or  more,  and  was  thus 
considered  a  brilliant  victory.  Other 
class  winners  were:  JN— Mr.  Xu  Feng 
of  China;  OT— Mr.  Takayuki  Matsuura 
JH5FUL;  and  YL— Miss  Yoshiko  Taka- 
hashi. 

Slovenia 

Report  from  Mate  Lenard  VE3TJA: 
Slovenia  will  be,  in  the  not  loo  distant 
future,  recognized  as  a  sovereign  and 
independent  state.  As  such,  the  ama- 


teur radio  fraternity  worldwide  will  be- 
come enriched  by  this  new  country  and 
its  group  of  very  dedicated  amateur  ra- 
dio operators.  It  may  therefore  be  in 
order  to  take  an  advanced  look  at  what 
will  be  in  store  for  the  amateur  radio 
community  as  a  whole. 

The  Republic  of  Slcvema,  which 
declared  its  independence  on  June 
25h  1991,  is  located  in  the  northern- 
most part  of  what  was  until  recently 
Yugoslavia.  Geographically  speaking. 
Slovenia  borders  on  Italy.  Australia. 
Hungary,  and  Croatia,  While  mainly  a 
mountainous  country,  there  are  many 
beautiful  valleys,  lakes,  and  rivers,  and 
the  towns  and  cities  are  full  of  historical 
treasures  collected  throughout  the 
centuries,  some  of  which  extend  back 
as  far  as  Roman  times* 

There  are  about  2,000,000  hard- 
working and  well  educated  Slovenes  in 
Slovenia,  and  with  respect  to  amateur 
radio  there  is  one  licensed  operator  for 
each  of  400  inhabitants,  This  ratio  cor- 
responds to  those  in  other  developed 
countries.  The  first  Slovenian  hams  be- 
gan to  operate  around  1930,  mainly  in 
Ljubljana,  the  capital  city  of  Slovenia. 

During  World  War  II.  many  hams 
went  underground,  working  for  the 
various  political  factions  in  their  home- 
land, which  had  affiliations  with  Allied 
governments.  After  the  wart  the  real 
upswing  began  in  the  later  part  of 
the  decade  when  the  Slovenian  radio 
amateurs  formed  their  own  organiza- 
tion, which  of  course  was  an  integral 
part  of  the  Yugoslav  Amateur  Radio 
League,  This  in  turn  was  controlled 
by  the  Yugoslav  communist  govern- 
ment, as  was  Ihe  case  in  other  Eastern 
European  countries.  Because  of  this, 
and  because  it  was  practically  impos- 
sible to  buy  transmitting  equipment 
at  that  time,  nearly  all  activities  were 
conducted  in  radio  clubs.  There, 
the  classes  were  conducted  and  the 
equipment  was  built,  or  rebuilt,  from 
parts  and  stations  left  over  by  the 
Italian  and  German  occupation  armies, 
or  those  parachuted  in  by  the  Allied 
forces  during  the  war.  Because  of 
this,  large  groups  of  excel  lent  opera* 


tors  emerged. 

Slovenian  operators  represented, 
until  recently,  30%  of  ali  operators  in 
the  remaining  five  Yugoslavian  Repub- 
lics. They  have  participated  in  national 
European,  and  world  contests,  and 
were  often  rated  among  the  best  in  the 
world.  In  the  true  ham  spirit  they  were 
always  ready  to  help  when  natural  dis- 
asters struck  their  country.  Just  a  few 
months  ago,  in  June  and  July  1991. 
when  the  Yugoslav  Army  invaded 
Slovenia,  the  ham  radio  operators  in 
Slovenia  contributed  a  great  deal  to- 
ward the  defeat  of  the  Yugoslav  Army 
by  the  Slovenian  Territorial  Defense 
Forces. 

In  the  spring  of  1991,  the  19th  Con- 
ference of  the  Slovenian  Amateur  Ra- 
dio League  (Zveza  Radioamaterjev 
Sloven ije  [ZRS])  was  held,  a  new  con- 
stitution was  accepted,  and  Board  of 
Oi rectors  were  elected  for  the  period  of 
1991—1994.  Elected  were:  President 
Stipanic  Anton  YU3SH,  Vice-Presi- 
dents Blenkus  Gojmir  YU3AW,  Kuselj 
Janko  YU3RW,  and  Vehovc  Joze 
YU3EJ.  The  Control  Branch  and  Legal 
Section  consists  of  experts  in  their  re- 
spective fields,  For  the  present,  the 
Slovenian  hams  are  using  the  old 
Yugoslavian  prefixes  YT3,  YU3,  YZ3f 
and  4N3  (number  3  being  Slovenia),  A 
new  prefix  depicting  the  independent 
Slovenian  State  is  expected  to  be  in 
force  soon. 

Out  of  4,759  members  there  are 
presently  3.324  home-based  opera- 
tors, with  the  remaining  1,435  hams 
active  in  some  88  radio  clubs  across 
the  country.  The  ZRS  publish  a  bi- 
monthly "CQ  YU3"  magazine,  which 
was  just  renamed  to  "CQ  ZRS."  This  is 
a  highly  technical  publication,  put  to- 
gether by  Slovenian  experts  of  such 
caliber  as  Matjaz  Vidmar  YT3MV,  who 
was  a  Fulbright  Scholarship  recipient 
at  the  University  of  Colorado.  Mr.  Vid- 
mar has  In  the  past  designed  and  built 
highly  efficient  transmitters  for  NASA 
spacecraft  (see  QST,  MAY  1989,  p. 
39),  He  has  returned  to  Slovenia  be- 
cause he  was  "craving  for  good,  home- 
made Slovenian  food  and  wine."  Hi! 
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Pftofo  A.  Left  to  nght:  Joe  4X6KJ,  IARC  Chairman,  and  Ron  Gang  4X1MK.  filling 
out  certificates  for  pamcipants  in  the  Israel  40th  Anniversary  Contest,  worldwide, 
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Courteous  Service  *  Discount  Prices  *  Fast  Shipping 

ALL  ELCCTROniCS  CORP. 

Mail  Order  Electronic  Parts  And  Supplies 

RO.  Box  567  -  Van  Nuys,  CA  91408 


INFRARED  Remote 
A.C.  SWITCH 


This  infrared  remote  control 
device  tels  you  turn  on/off 
lamps,,  appliances  or  other 
120  Vac  devices  using  an 
IR  transmitter  similar  to  the 
one  on  your  TV  or  VCR. 
Originally  designed  tor  use 
with  a  hydromassage  unfl. 
these  transmitters  and 
receivers  will  apparently 
operas  e  most  A.C. 
devices  with  2  prong 
non -polarized  plugs, 
Not  recommended  for 
use  with  heaters. 
Requires  a  9  volt  battery 
[not  included). 


CAT*  RC-1 

*095 
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2  for  $17.00 


Electroluminescent 

BACKLIGHTS 


At  lasll  A  low  cost  electroluminescent  glow  strip  and 
inverter.  These  brand-new  units  were  designed  to  back- 
light small  LCD  TVs  made  by  the  Citizen  Watch 
company.  The  inverter  circuit  changes  3  or  6  Vdc  to 
approximately  100  Vac,  the  voltage  required  lo  light  the 
glowstrip.  Luminescent  surface  area  is  1,7"  X  2-25".  The 
strip  is  a  salmon  color  in  its  off  state,  and  glows  while 
when  energized.  The  circuit  board  is  22"  X  1".  Glow 
strip  and  drcullry  can  be  removed  easily  from  plastic 
housing.  Ideal  for  special  lighting  effects  and 
backlighting.  Two  models  available: 

Citizen*  91 TA  operates  on  3  Vdc     CAT*  BLU-91 

Citizen*  92TA  operates  on  3-6  Vdc    CAT*  BLU-32 

LARGE 
QUANWTY 
AVAILABLE 


70-    VM     W     V     T  '■J  1#  V-T1    I  IT 


each 


10  for  $32,00  ■  100  for  $275  00 


SUPER  SMALL 

Surface  Mount  Green  LED 


Surface  mount  LED  chip. 

Clear  when  off ,  green  when  lit. 

Very  liny  -  whole  unit  Fa  0,1  I5ta 

X  0.055"  X  0.05"  thick.  1  mm  (0,04")  lens  diameter. 

Goid-plated  mounting  surfaces  for  superior  conductivity. 

CAT#SMLED2 

100  for  $16.00 

1000  for  $140,00 


10fbr$2 


.P.S.T.  Pushbutton 


SMK  Manufacturing 

0,47"  square  black  pushbutton. 

SPST  normally  open.  4  o.c.  pins 
fbr  mounting.  Ideal  for  iow 
current  switching  applications. 
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CAT*  PB-29 
100  for  $15.00 
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TERMS  Minimum  order  $10,00.  Shipping  and  handling 
for  the  48  continental  U.S.  A.  $3. 5Q  per  order.  AN  others 
inciuding  AK,  Hit  PR  or  Canada  must  pay  full  shipping. 
All  orders  delivered  in  CALIFORNIA  must  include  stale 
sales  tax  (7  1/4%,  7  VZ%r  ?  3/4%,  6  1/4  %)  Quantities 
Limited  NO  C. P.P.  Prices  subject  to  change ■  w/out_notice. 


Calf  or  Write  For  Our  |j 
FREE  64  Page  Catalog 

{Outside  The  U.S.A.  Send  $2,00  Postage) 

ALL  ELECTRONICS  CORP. 

CA  *  91408 


AMATEUR  RADIO  EQUIPMENT 


CALL 


CHBtl 


no. 


800-942-8873 

Your  Best  Price 


Authorized  dealer  for  Icom,  Kenwood,  Yaesu, 
ASTRON,  Belden,  Bencher,  AEA,  Cushcraft,  MFJ,  RF 
Concepts,  Hustler,  Kantronics,  Wilson,  Diamond, 
Ham- 10,  Lars  en,  Wm,  M*  Nye,  B&W,  ARRL,  Ameritron, 

Epson,  Farr  Corner,  DTK 


1057  East  2100  South,  Salt  Lake  City,  UT  84106 

801-467-8873 


CIRCLE  156  ON  READER  SERVICE  CARD 


WDEL  SG-2000  HF  SSB  RADIOTELEPHONE 
I COMMUNICA  TIONS  FOR  DA  TA  AND  VOICE 


You're  in  contact  anywhere,  anytime  with  the  power  packed  SG-209Q 
HF  SSB  transceiver.  Engineered  for  simple  operation,  the  SG-2000 
features  an  alarm  generator,  644  factory  programmed  ITU  voice 
and  data  channels,  100  user  programmable  channels  and  100  mem- 
ory channel  scanning.  Receive  and  transmit  strong  clear  voice  sig- 
nals. Manage  data  communications  easily  on  RTTYf  ARQy  PACKET, 
and  telegraphy.  Utilize  up  to  8  front  panels  as  full  function  remote 
stations.  A  user-friendly  American  product^  sophisticated  bousing 
and  the  SGC  technical  superiority  and  quality  workmanship  f  ---"■- 
the  SG-2000  your  radio  of  choice 
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Number  1 0  on  your  Feedback  card 


IRCUITS 


Great  Ideas  From  Our  Readers 


Have  a  quick'n/easy  circuit  idea?  Share  it  and  get  a  one  year 
subscription  or  extension  to  ?3\  Clearly  mark  all  entries  as  submis- 
sions for  Circuits  to  distinguish  them  from  manuscripts.  Send  your 
entries  to  Circuits,  73  Magazine,  Forest  Rd.,  Hancock,  NH  03449. 
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Measuring  RF  Power 

Figure  I  illustrates  a  simple  gadget 
enabling  the  measurement  of  RF 
power  dissipated  in  a  50  ohm  dummy 
load  within  a  few  percent.  It  covers 
from  10  to  1800  watts  in  three  ranges. 
It  can  be  calibrated  with  a  variable 
DC  power  supply  at  voltages  equiva- 
lent to  the  RF  power  in  watts  applied 
to  the  dummy  load,  as  modified  by  the 
internal  circuitry  illustrated;  The  range 
of  RF  rms  voltages  across  50  ohms 
varies  between  22 A 
volts  at  10  watts  to  300 
volts  at  WOO  watts.  A 
voltage  divider  and  a 
pair  of  zener  diodes  re- 
duce this  wide  voltage 
range  to  less  than  10 
VDC,  which  is  calibrat- 
ed in  watts  on  three 
scales. 

Table  1  gives  the 
equivalent  voltages  ap- 
plied to  the  meter  when 
the  matching  power 
levefin  watts  is  applied 
to  the  dummy  load.  The 
meter,  with  its  series 
multiplier,  is  set  to 
measure  a  full-scale 
DC  voltage  of  10  volts. 

Figure  2  illustrates 
the  connection  of  this 
gadget  to  the  dummy 


load  and  transmitter/transceiver  RF 
output.  The  transmitter/transceiver 
must  be  operating  onCW  when  using 
this  gadget. 

This  gadget  must  be  built  in  a  shield- 
ed enclosure  and  a  shield  placed  inter- 
nally to  prevent  any  RF  leakage  into 
the  meter  and  multiplier  area.  A  T-con- 
nector allows  connection  of  this  gadget 
and  the  transmitter  to  the  dummy  load. 

J.  Frank  Brumbaugh  KB4ZGC 

Buffalo  NY 
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Figure  1.  The  gadget 
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Figure  2.  Operation. 


Table  1. 

Calibration 

Range  1 

Range 

2 

Range  3 

Watts 

Volts 

Watts 

Volts 

Watts 

Volts 

10 

2.24 

300 

1.20 

900 

2:12 

25 

3.54 

400 

4.14 

1000 

2,24 

50 

500 

500 

5.80 

1250 

5.00 

75 

6,12 

600 

7,32 

1500 

7.40 

100 

7.07 

700 

8.71 

1800 

10.00 

125 

7.90 

800 

10.0 

150 

8.70 

200 

10.00 

Parts  List 

R1  9,1kV«W5% 

R2  910ohmV4W5% 

R3  M  ete r  m  u  Iti  pi  ier  {see  text) 

D1  1QVzener{1N758;  1N961;  1 N  5240;  1 N  5856;  1N6000) 

D2  20Vzener  (1N968;  1N5250;  1N5540;  1N5866;  1N6007) 

D3  Germanium  diode  (1 N34A;  1 N90;  etc.) 

C1  Feed-through  capacitor,  0  001  to  0.0 1  nF 

C2  0.01  LiF  disc  capacitor 

J1  SO-239,  or  connector  to  match  coaxial  cable  from  transmitter 

M1  DC  m  i  II  iam  meter,  100  uA  to  1  mA 

S 1  1  -pole ,  3-pos  ition  wafer  switc  h 
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The  Slovenian  Amateur  Radio 
League  is  striving  to  widen  the  ham 
spirit  in  their  homeland  according  to 
the  guidelines  of  the  International  Am- 
ateur Radio  Union  (IARU),  and  thus 
wishes  to  contribute  to  an  even  greater 
success  of  this  world  movement. 

For  additional  information  please 
contact:  Zveza  Radioamaterjev  Slo- 
venije  (Slovenian  Radio  Amateur 
League),  Lepi  pot  6,  YU-61000  Ljubl- 
jana, Slovenija.  Tel:  (+38-61)  222-459. 

[Mate  VEST  J  A  and  Tom  VE3VKE 
toured  Slovenia,  Bosmia-Herzegovina, 
and  Croatia  in  1990  and  met  over  200 
hamss  if  your  club  is  interested  in  a 
slide  presentation,  please  contact 
Mate  Lenard,  118  Prince  field  Rd.t 
Toronto,  Ont. Canada  M4W 1Z9,  or  calf 
(416)  925-0359.  Mate  was  asked  to 
write  this  by  his  good  f fiend,  Joze  Snoj 
YT3ZG.—Arnie] 


ISRAEL 


Ron  Gang  4X1 MK 

Kibbutz  Urim 

D.N.  Hanagev  85530 

Israel 

Packet:  4X1MK4X4SVJSR.EU 

THE  HOLYLAND  DX  CONTEST 
Israel— 1992 

From  Saturday  April  18th  1800  UTC 
through  Sunday  April  19th  1800  UTC, 
the  Israel  Amateur  Radio  Club  is  spon- 
soring a  contest  open  to  three  cate- 
gories of  participants  worldwide:  1. 
Single  Operator  2.  Multi  Operator,  sin- 
gle transmitter,  and  3.  SWLs.  Both 
SSB  and  CW  may  be  used  on  1 60,  80, 


40, 20, 151  and  10  metres,  according  to 
IARU  Region  recommendations. 

Worldwide  stations  contact  only  Is- 
raeli stations,  and  send  RS(T)  and 
QSO  number,  and  Israeli  stations  give 
RS(T)  and  area  designator.  The  same 
station  may  be  worked  both  on  SSB 
and  CW  on  each  of  all  six  bands,  but  no 
cross-band  or  cross-mode  contacts  are 
allowed. 

The  final  score  is  the  sum  of  QSO 
points  (2  points  for  QSOs  on  160,  80, 
and  40  metres,  and  1  point  for  20t  15, 
and  10)  multiplied  by  the  number  of 
area  designators  worked  per  band.  An 
area  designator  consists  of  a  letter,  two 
digits,  and  two  more  letters— i.e., 
E14TAor  H08HF,  the  first  three  figures 
designating  a  particular  grid  square  on 
the  map  of  Israel,  and  the  last  two  let- 
ters the  administrative  region. 

Entries  postmarked  no  later  than 
May  31 ,  1992,  go  to:  Contest  Manager, 
Israel  Amateur  Radio  Club,  Box  4099, 
61040,  Tel-Aviv,  Israel,  and  must  con- 
sist of  separate  logs  for  each  band  and 
mode  including  time,  callsign,  RS(T)t 
and  QSO  number  sent,  and  RS(T)  and 
area  received.  SWLs  log  only  Israeli 
stations.  Include  a  summary  sheet 
listing  number  of  points  and  multipli- 
ers per  band,  and  a  score  calculation 
as  weil  as  a  declaration  of  adherence 
to  contest  rules  and  licence  regula- 
tions. 

A  trophy  will  be  awarded  for  the  win- 
ner in  each  category,  a  plaque  for  each 
continental  winner,  and  certificates  to 
the  top  scorer  for  each  country  having 
made  at  least  50  QSO  points. 


Upda  tes 


Number  1 7  on  your  Feedback  card 


The  Quag-V— Again 

See  the  above  article  In  the 
December  1991  issue,  page 
36.  See  also  last  month's  up- 
date on  the  boom  length  for  the 
146  MHz  section,  which  should 
be  14  feet  (not  12).  Now,  before 
you  build  this  antenna,  see  the 
Figure.  Change  the  driven  ele- 
ment and  reflector  angle  to  elim- 
inate a  double  lobe  off  the  front 
of  the  antenna's  radiation  pat- 
tern. 

Function  Generator 
and  Surplus  Meters 

See  the  two  articles  above, 
on  pages  28  and  42,  respectively,  in 

the  January  1992  issue.  J.  Frank 
Brumbaugh  KB4ZGC  writes:  "In  the 
'Function  Generator'  articie  on  page 
26,  the  second  paragraph  under  The 
Circuit1  should  read:  'Lowering  the  fre- 
quency increases  their  amplitude; 
raising  the  frequency  reduces  their 
amplitude,  providing  less  gain.' 

"In  the  'Surplus  Meters'  article,  Fig* 
ure  2  on  page  42,  the  meter  should  be  a 
1  mA  meter  (or  else  the  dropping  resis- 
tor should  be  200  ohms}.  In  the  text  on 
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Modification 
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Figure,  The  modified  Quag-V  antenna. 

page  45  where  Figure  2  is  discussed, 
change  45  mA'  to  '1  mA'  in  the  fourth 
paragraph  under  'Vottage  Multiplier 
Resistance." " 

Pseudo  CW  Filter 

See  the  above  article  in  the  June 
1991  issue,  page  18.  Chet  Garrison 
W62ZB  writes  that  the  schematic  dia- 
gram should  indicate  that  pins  4  and  8 
of  the  555  \C  are  shorted  together.  The 
"dot"  indicating  the  connection  is 
missing  from  the  diagram. 
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REPEATER  AND  LINKING 
CONTROLLER 


Link  Communications  Introduces  ihe  NEW  RLOH  Repealer  and 

Linking  Controller.  With  a  fully  DTMf  controllable  repealer  and 
linking  system,  the  RLC-II  offers  lu notions  net  currently  available 
on  other  repeater  conl  rollers. 

FEATURES; 
REPEATER  PORT 

*  MAIM  REPEATER  PORT  SUPPORTS  A  CONTROL  RECEIVER 
+  BOTH  PL  AND  COR  INPUTS  PRO  VIDEO 

UNKING  PORTS 

*  2  UNKI?*G  POHrS  SUPPORT  FULUHALF  DUPLEX  LINKS 

*  UP  T0 10  LINKS  SUPPORTED  USING  THE  HLC4.EB  BOARD 

*  BOTH  PL  AN©  COR  Fr#*UTS  PROVIDED 

*  EACH  RADIO  PORT  CONNECTION  VIA  A  DB-9  CONNECTOR 

*  REMOTE  BASE  SUPPORT  AVAILABLE  IN  THE  FUTURE 
VOICE  SYNTHESIZER  (Tl) 

*  VQrCE  SYNTHESIZER  USING  THE  Tl  53C30  SPEECH  CHIP 

*  DVR  OPTrONAL  BOARD  AVAILABLE  IN  THE  FUTURE 
LATCHED  OUTPUT  LINES 

*  B  LATCHED  CONTROL  LINES  AVAILABLE 

*  DIODE  CLAMPED,  100mA  SINK  CURRENT 
DRY  CONTACT  INPUT  LINES 

*  4  DRY  CONTACT  INPUT  LINES  AVAILABLE 

*  ZENER  CLAMPED  UP  TO  40V 
ANALOG  INPUT  LINES 

*  4  ANALOG  TELEMETRY  LINES  AVAILABLE 

*  VOLTAGES  Of  0- 25V  AND  0-5 V 

*  SOFTWARE  VOLTAGE  LEVEL  ALARMS 
SERIAL  PORT  COMMUNICATIONS 

*  SERIAL  PORT  CONTROL  USING  A  PACKET  TERMINAL 

*  PROGRAM,  MONITOR.  AND  CONTROL  VIA  SERIAL  RADIO 
TIME  OF  DAY  SCHEDULER 

+  VOICE  TIME  AND  DATE  READBACK 

*  1 0  TIME  TRIGGERED  VOICE  MESSAGES 

*  1 0  TIME  TRIGGERED  EVENTS 
SOFTWARE  RESISTORS 

*  2  50K  OHM  VARIABLE  RESISTORS  AVAILABLE 

*  REMOTE  SQUELCH  AND  VOLUME  APPLICATIONS 
TRUE  Bx8  AUDIO  CRQSSPDINT  SWITCH  BOARD 

*  LINK  1  TO  LINK  2  AUDKD  SUPPORT 

*  MWN  HEPEATEAUNK  SYSTEM  ISOLATION 

*  UNKING/REPEATER  FUNCTIONS  ON  EACH  UNK  PORT 


$499.95 


+  S/H 


MMteO^ 


LINK  COMMUNICATIONS 

POBOX  1071 

BOZEMAN,  MT  59771 

(406)  587*4085 


CIRCLE  47  ON  READER  SERVICE  CARD 

Budget  QSLs  "* 
$39/1000 

plus  $3.75  Shipping  in  U.S. 

*  RAISED  PRINTED  * 

BEAUTIFUL,  GLOSSY  INK 


Thought  you  couldn't  afford  really  good 
QSLs?  These  high  quality  RAISED 
PRINTED  cards  can  be  in  your  hands  for 
only  4c  each!  Your  choice  of  4  colors  of  67 
lb.  bristol  stock:  Gray,  Yellow,  Blue,  Ivory. 
We  print  in  blue  ink  in  the  format  shown.  If 
you  don't  want  the  state  outline,  we  can 
remove  it  and  make  the  callslgn  larger  to 
balance  the  card.  NO  EXTRA  CHARGE 
for  ARRL  logo,  or  extra  wording  rf  we  have 
the  room.  Order  with  confidence,  these 
are  Ihe  best  value  in  Ham  Radio  today! 
Your  satisfaction  is  guaranteed.  Send 
your  check  or  call  us  if  you  have  Master- 
Card  or  Visa. 
Need  a  custom  card?  Call  (31 8)  443-726 1 . 


CAUGFOHNM 


N6HBD 


::. 


DENNIS 

WA5QMM 

NETWORK 

QSL CARDS 


P.O.  Box  13200,  Dept.  73 

Alexandria,  LA  71315-3200 

(318)443-7261  or  FAX  your  order  to: 

(318)445-9940 

CIRCLE  44  ON  READER  SERVICE  CARD 


mtum 


•jiAMMKiK/Kfj  lAw 


m***m 


SKSS 
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Oistion 


DELTACOMM  1-7000  and  your  MS-DOS  computer  gives  you  a  custom  interface  integfated 
with  optimized  software  that  will  not  just  control  but  will  maximize  the  potential  of  your  R7000. 


3  CYBERSCAN  function  albws  scan  file  tracking  control  of 
systems  employing  frequency  hopping  techniques. 

□  Spectrum  log  at  speeds  in  excess  of  1300  channels/min 
while  automatically   generating  a  histog  ram  of  adivity. 

□  Birdie      log      during      frequency      search      automatically 
ch  arade  rizes  you  r  R  7000  ( the  n    locks  out  I  hose  f  reque  ncies. 

□  Automatic  detection  and  storage  of  active  frequencies  during 
search  and  spectrum  log  operations. 


DELTACOMM  DSS  (Digital  Signal  Strength)  upgrade  for  the  DELTACOMM  I-7000  communication  manager. 


□  Innovative  inierfece  design  allows  digrtLzing  and  storing  Ihe  R7000  signal  level  intormalbn  with  8-bt 
accurary  via  your  computer's  game  port. 

□  DSS  allows  user  programmable  upper  and  lower  signal  level  deledion  limits  during  DELTACOMM  l-7000's 
spectrum  log  function. 

Q  Log  signal  strength  information  to  printer  or  disk  file  while  DELTACOMM  1-7000  is  scanning. 

DELTACOMM  1-7000  communication  manager  program  includes  all  cabling,  manual,  UL  listed 
power  supply  and  Delta  Research  custom  interface  for  $299.00  +  $3  00  {U.S.)  or  $25.00  (foreign) 
S&H,  The  DELTACOMM  DSS  interface  upgrade  comes  complete  with  easy  to  follow  NO  SOLDER 
installation  instructions,  all  cabling  and  8-b<l  DSS  A/D  convener  module  for  $99.00  +  $8,00  (US,) 
Or  $25.00  (foreign)  S&H  and  is  available  as  an  upgrade  option  to  registered  1-7000  users. 


Master  Card 
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CIRCLE  257  ON  READER  SERVICE  CARD 


******************************* 


00FF 

WALLCOVERINGS 

ANY  BOOK 

ALL  WALLPAPER 

ANY  BOOK  SEEN  ANYWHERE 

•  All  1st  Quality 

•  Instant  Price  Quote 
.  Free  Freight 


00FF 

WINDOW  BLINDS 

ALL  MAJOR  BRANDS 
ALL  STYLES 

•  Verticals 

•  Pleated  Shades 

•  Horizontals 

•  Roller  Shades 

•  Mini-Micro 

•  Real  Wood 

•  Mini  Blinds 


NO  UPS  CHARGES 
NO  SALES  TAX  {Except  Ml) 
SAME  DAY  PROCESSING 

ALL  1ST  QUALITY 

DEAL  DIRECT  AND  SAVE 

VISA  AND  MASTERCARD  ACCEPTED 

KNOWN  FOR  LOWEST  PRICES 


MasterCard 


SHOP  AT  YOUR  LOCAL  STORE  AND  CALL  FOR  PRICE 

1  800  521  -0650 

POST  WALLCOVERING  DISTRIBUTORS,  INC. 

HOURS:  MON.-FRI.  9-8:00  SAT.  9-6:00  E.S.T. 

FOR  YOUR  CONVENIENCE  —  FAX  313  338-7943 


******************************* 
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Ask  k a  boom 


Number  1  a  on  your  Feedback  card 


The  Tech  Answer  Man 


Michael  J.  Geiar  KB  1 UM 
%  73  Magazine 
Forest  Rd> 
Hancock  NH  03449 

More  Mixing 

Last  time,  we  were  discussing  re- 
ceiver anatomy.  Let's  continue. 

As  I  was  saying,  when  you  pass  two 
signals  through  a  nonlinear  stage,  they 
interfere  with  each  other,  or  "mix." 
(Another  word  for  mix  is  lihetero- 
dyne,")  This  results  in  a  complex  com- 
posite  signal  at  the  stage's  output.  The 
mix  can  be  separated  into  four  distinct 
signals:  the  original  two.  plus  their  sum 
and  their  difference  frequencies.  It  is 
also  possible  to  construct  a  mixer 
which  outputs  only  the  sum  and  differ- 
ence signals,  rejecting  the  original  in- 
put  frequencies.  Such  a  mixer  is  called 
"balanced."  and  is  essentially  the 
same  circuit  as  the  balanced  modula- 
tor used  in  generating  sideband  sig- 
nals in  a  transmitter. 

So,  why  do  all  this  anyway?  Well,  if 
one  input  signal  is  the  one  you  want  to 
receive  (or  a  jumbfe  of  frequencies 
containing  it)  and  the  other  is  from  a 
local  oscillator  (in  the  radio) ,  you  can 
vary  the  apparent  frequency  of  the  re- 
ceived signals  by  varying  the  local  os- 
cillator's frequency.  Example  the  sig- 
nal you  want  is  at  14  MHz,  If  you  mix  it 
with  a  5  MHz  oscillator,  you  will  gel 
signals  at  9  MHz  and  1 9  MHz.  because 
those  are  the  sum  and  difference  fre- 
quencies. If  you  shift  the  local  signal  by 
1  MHz,  the  mixer's  output  signals  will 
shift  by  the  same  amount. 

By  making  a  tuning  dial  which  con- 
trolled the  tuned  antenna  circuit  and 
the  local  oscillator's  frequency  at  ihe 
same  time.  Armstrong  was  able  to 
make  any  given  station's  signal  appear 
to  the  receiver's  subsequent  stages  as 
it  trie  signal  were  on  one  predeter- 
mined frequency.  No  matter  where  you 
tuned,  the  local  oscillator  would  track 
your  tuning  at  the  same  offset  (say.  5 
MHz  from  the  tuned  frequency),  so  the 
mixer's  l  difference"  output  for  that 
tuned  frequency  would  always  be  the 
same  as  the  offset  frequency,  in  this 
case  5  MHz,  Of  course,  other  stations 
on  adjacent  frequencies  which  made  it 
through  the  tuned  circuit  in  the  front 
end  would  be  mixed  to  new  frequen- 
cies adjacent  to  the  offset  frequency, 
too  But  at  least  you  could  be  sure  that 
the  signal  you  wanted  was  on  the  offset 
frequency,  no  matter  what  the  station's 
original  frequency  was. 

This  brilliant  idea  gave  Armstrong 
the  solution  to  the  Holy  Grail  of  radio; 
selectivity. 

An  "I.F.FY"  Proposition 

Ok,  so  we've  got  a  band  of  frequen- 
cies, and  we  know  the  one  we  want  is 
on  our  predetermined  frequency  of  5 
MHz,  no  matter  where  it  started.  So 


what?  Well,  now  we  can  feed  it  to  a 
chain  of  amplifiers  tuned  for  that  fre- 
quency, that's  what!  Such  stages  are 
called  Intermediate  Frequency,  or  IF. 
stages,  and  they  are  where  we  get 
most  of  our  selectivity. 

The  Immovable  Object 

The  steeper  the  resonant  peak  of  a 
circuit,  the  more  selectivity  it  has.  be- 
cause it  passes  what's  in  the  peak  and 
rejects  what's  not.  That  much  seems 
obvious.  However,  easily  tunable 
things  like  coils  and  caps  just  don't 
have  enough  "CT  (Quality  factor,  or 
steepness  of  resonance)  to  separate 
radio  stations  which  are  fairly  close  to 
each  other.  Sure,  you  can  cascade 
several  of  I  hem  into  a  chain,  but  how  do 
you  tune  them  all  at  the  same  time  as 
you  change  frequencies?  And  the  real- 
ly narrow,  tight  devices  have  the  unfor- 
tunate characteristic  that  you  can't 
tune  them;  they  must  be  designed  for  a 
specific  frequency.  Examples  of  such 
filtering  devices  are  crystals,  ceramics 
and  mechanical  filters, 

Bui  wait  a  minute,  we  now  have  a 
situation  where  we  are  only  trying  to 
amplify  one  frequency,  while  losing  all 
the  others.  You  guessed  it,  it's  a  mar- 
riage made  in  RF  heaven. 

In  Armstrong's  early  days,  things 
like  crystal  filters  weren't  conceivable 
for  home  receivers.  Heck,  1  doubt  they 
even  existed  back  then!  But  a  series 
of  LC-luned  amplifiers,  all  set  to  the 
mixer's  difference  frequency  (called 
the  inter  mediate  frequency),  worked 
very  we  I L  Not  only  was  there  lots  and 
lots  of  gain  which  couldn't  cause  trou- 
ble by  feeding  back  into  the  front  end 
{because  it  was  on  a  completely  differ- 
ent frequency  band),  but  there  was 
much  more  O.  thus  more  selectivity, 
than  had  ever  been  dreamed  of  before! 
At  last,  stations  could  be  separated 
with  no  interference.  The  battle  was 
won.  Or  was  it? 

Images 

Well,  sort  of.  As  more  and  more  fre- 
quency bands  began  to  be  used,  a  new 
problem  arose,  even  with  the  amazing 
super het  design.  Remember  how  that 
14  MHz  signal  mixed  with  the  9  MHz 
local  oscillator  to  get  the  5  MHz  IF? 
Well,  what's  to  prevent  a  signal  at  4 
MHz  from  mixing  with  the  9  MHz  local 
and  creating  another  5  MHz  product? 
Remember,  addition  and  subtraction 
both  produce  the  same  result!  At  the 
output  of  the  mixer,  such  a  signal 
would  be  indistinguishable  from  the 
one  you  wanted.  Unfortunately,  it  hap- 
pens, and  these  false  signals  are 
called  "images,"  J'Ah,M  I  hear  you  say, 
"but  the  tuned  circuit  at  the  beginning 
should  prevent  mat!" 

Playing  the  Percentages 
LC  circuits  function  as  a  percentage 


of  their  total  frequency.  By  lhal  I  mean 
that  a  tuned  circuit's  response  may  fall, 
say,  6  dB  from  its  peak  of  resonance  in 
perhaps  5  percent  of  the  frequency  it 
resonates  on.  Thus,  a  10  MHz  LC  with 
such  a  5  percent  characteristic  will  fall 
6  dB  when  signals  0,5  MHz  away  from 
10  MHz  are  fed  into  it.  By  the  same 
token,  a  500  kHz  circuit's  response  will 
fall  the  same  amount  within  25  kHz. 
That  means  that  the  higher  the  design 
frequency,  the  wider  the  response. 

For  AM  or  SSB  stations  to  be  re- 
ceived without  interference,  they  must 
be  much  more  than  6  dB  down  from 
one  another.  Even  at  30  dB  down,  an 
interfering  signal  is  a  nuisance.  So,  it  is 
important  to  keep  the  images  as  far 
away  as  possible  from  the  signals  we 
want ,  and  the  way  to  do  that  is  to  make 
the  Intermediate  frequency  as  high  as 
possible. 


response  or  good  selectivity,  but  not 
both,  Is  there  a  way  out? 

Once  is  Never  Enough 

Sure.  Why  not  start  with  a  high  IF  for 
good  image  response  and  then  convert 
its  output  again  to  a  low  IF  for  good 
selectivity?  Let's  say  we  are  trying  to 
receive  that  station  on  5  MHz.  We  mix  It 
with  a  50  MHz  local  oscillator,  resulting 
in  signals  at  55  and  45  MHz,  and  with 
essentially  no  images.  We  run  them 
through  a  few  tuned  circuits  at  45  MHz, 
then  mix  them  with  a  45.5  MHz  oscilla- 
tor. Now  we've  got  signals  at  500  kHz 
and  90.5  MHz,  perhaps  along  with 
some  small  ones  at  100.5  MHz.  The 
unwanted  signals  are  up  in  the  strato- 
sphere and  completely  disappear 
when  we  feed  the  mess  through  our 
nice,  narrow  500  kHz  IF  stages.  Whafs 
left  is  oniy  the  one  we  want.  A1  last, 


"This  brilliant  idea  gave  Armstrong 
the  solution  to  the  Holy  Grail  of  radio: 

selectivity, 


fi 


Contradictions? 

"What?"  I  hear  you  say,  "If  the  coils 
get  wider  as  the  frequency  goes  up. 
why  would  I  want  to  go  up?lh+  Weil,  let's 
look  at  an  example.  Let's  say  we  want 
to  receive  a  station  transmitting  on  5 
MHz.  if  we  use  a  low  IF,  perhaps  500 
kHz,  then  the  local  oscillator  will  be 
running  at  either  4,&  MHz  or  5.5  MHz, 
resulting  in  the  500  kHz  IF  at  the  output 
of  the  mixer.  (Remember,  either  one 
will  work  because  all  that  matters  is  the 
difference  frequency  between  the  os- 
cillator and  the  signal.)  For  conve- 
nience, lefs  say  that  the  oscillator  is 
running  at  4,5  MHz.  That  means  that 
the  image  frequency  is  4  MHz.  be- 
cause that  frequency  will  also  result  in 
a  500  kHz  signal  when  mixed  with  the 
4.5  MHz  focal  oscillator.  Heck,  that's 
only  1  MHz  from  the  signal  we  want, 
and  only  20%  of  the  total  frequency  of 
the  5  MHz  signal  we  are  trying  to  re- 
ceive. It  is  reasonable  to  assume  that 
some  of  that  4  MHz  signal  will  gel 
through  the  front  end's  tuned  circuit 
and  be  heard. 

Up.  Up  and  Away 

Now  let's  look  at  the  same  situation, 
bul  with  a  high  IF.  Let's  say  we  mix  (he 
incoming  5  MHz  signal  with  a  50  MHz 
local  oscillator,  resulting  in  a  45  MHz 
IF.  The  image  frequency  is  now  95 
MHz,  which  is  19  times  the  frequency 
ot  I  he  desired  signal!  How  much  95 
MHz  signal  do  you  think  will  make  it 
through  a  5  MHz  tuned  circuit,  or  even 
a  simple  bandpass  filter?  See,  this 
technique  makes  the  initial  tuned  cir- 
cuit tremendously  more  effective  and 
virtually  eliminates  images. 

Unfortunately,  the  high  intermediate 
frequency  also  suggests  that  the  selec- 
tivity of  the  IF  stages  will  be  tess,  due  to 
the  same  percentage  effect.  So.  we1  re 
left  with  a  contradiction:  good  image 


we've  got  truly  great  selectivity  and  the 
image  problem  is  gone. 

Such  a  design  is  called  "double  (or 
dual)  conversion. "  and  most  modern 
receivers  are  made  this  way.  In  factr 
many  good  communications  receivers 
and  ham  transceivers  carry  the  idea  to 
the  extreme  by  employing  tnple  and 
even  quadruple  conversion.  Remem- 
ber, once  you've  done  the  firsl  conver- 
sion, all  the  signals  you  want  are  on 
one  frequency,  and  you  can  use  fixed 
local  oscillators  to  do  subsequent  con- 
versions: Only  the  first  local  oscillator 
needs  to  track  the  tuning. 

Well,  there's  stilt  more  to  receiver 
design.  In  particular,  the  topics  of  gain 
distribution  and  dynamic  range.  Next 
month  r  we'  It  finish  it  up.  Now,  let's  look 
at  a  letter: 

DearKaboom. 

/  use  a  tape  r&corder  to  tog  contacts, 
f  notice  that  when  t  transmit  on  VHF 
Fj/W,  the  record&rs  speed  drags!  Also, 
there's  a  buzz  in  the  audio  when  I  play 
it  back.  Is  there  any  way  to  fix  it? 

Signed, 
Wobbly 

Dear  Wobbly, 

You  axe  getting  RF  into  the  recorder. 
Trie  speed  change  suggests  to  me  that 
your  recorder  uses  a  servo  circuit  to 
maintain  tape  speed  and  it  is  getting 
trashed  by  your  signal.  The  audio  buzz 
is  basically  the  same  problem.  Most 
recorders  are  not  shielded  very  well,  if 
at  all,  so  there's  not  much  you  can  do 
except  try  a  different  machine  or  move 
the  RF  farther  away.  Try  a  che^p 
recorder;  they  usually  don't  have  ser- 
vos. Of  course,  the  audio  may  still 
buzz,  but  at  least  the  buzz  will  stay  at 
the  same  pitch! 

See  you  all  next  month!  B 
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CORPORATION 


9  Autry 

Irvine,  CA  9271 B 

(714)458-7277 


MODEL  VS-50M 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  *  HIGH  QUALITY  •  RUGGED  *  RELIABLE 


SPECIAL  FEATURES 

•  SOLID  STATE  ELECTRONICALLY  REGULATED 

•  F0LO-8ACK  CURRENT  LIMITING  Protects  Power  Supply 
from  excessive  current  &  continuous  shorted  output 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models 
ftictpl  f)S-3A  BMA,  RS-SA  &S4L.  RS  51 

•  MAINTAIN  REGULATION  &  LOW  RIPPLE  at  low  line  Input 
VoJtaos 

•  HEAVY  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD  except  for  RS-3A 

•  ONE  YEAft  WARRANTY  *  MADE  IN  U.S.A. 


PERFORMANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE:  105-125  VAC 

•  OUTPUT  VOLTAGE:  13.8  VDC  t  0.05  volts 
(Internally  Adjustable;  11-15  VDC) 

•  RIPPLE  Less  than  5mv  peak  to  peak  (full  load  & 
low  line) 

•  All  units  available  in  220  VAC  input  voltage 
(except  for  SL-11A) 


SLSE 


Colors  Continuous 

MODEL  Gray     Black     Duty  (Amps) 

LOW  PROFILE  POWER  SUPPLY 
SL-11A  .  «  7 


ICS* 
[Arnps! 


11 


Size  (INI 
H*W*D 


2Vk  x  7%  x  93/< 


Shipping 

Wt  [lbs.] 


11 


RS-L  SERIES 


Conlinunus  ICS*  Size  [IN) 

MODEL  Duty  |Amps)  [Amps!  H-W-D 

POWER  SUPPLIES  WITH  BUILT  IN  CIGARETTE  LIGHTER  RECEPTACLE 
RS-4L  3  4  3%x6Vex7V4 

RS-5L  4  5  3%  x  614  x  7V« 


Shipping 
WL  iM 

6 
7 


RM  SERIES 


MODEL  RM-35M 


19"  RACK  MOUNT  POWER  SUPPLIES 

Continuous 
MODEL                                       Duty  (Amps) 
RM-12A                                               9 

ICS* 
(taps) 

12 

RM-35A 

25 

35 

RM-50A 

37 

50 

RM-60A 

50 

55 

Separate  Volt  and  Amp  Meters 
RM-12M 

9 

12 

RM-35M 

25 

35 

nM"3UM 

37 

50 

RM-60M 

50 

55 

Size  UN] 

HxWxD 

5V4  x  19  x  8Y< 

$%  x  19  x  12% 

5iX  19x12% 

7  x  19  x  12% 

Sttx  19x8*4 
5%  x  19  x  12  ft 
5%  x  19x12% 

7x19x12% 


Shipping 
WL  (lbs' 

16 
38 
50 
60 

16 
38 
50 

60 


RS-A  SERIES 


MODEL  RS-7A 


Colors 
Gray        Black 


RS-3A 

RS-4A 

RS-5A 

RS-7A 

RS-7B 

RS-10A 

RS-12A 

RS-12B 

RS-20A 

RS-35A 

RS-50A 


* 

* 


* 

* 
* 


CoiMiims 
Oily  (Asps) 
2.5 
3 
4 
5 
5 

7.5 
9 

16 
25 
37 


ICS" 

3 

4 
5 
7 
7 
10 
12 
12 
20 
35 
50 


Size  (IN) 

HxWxD 
3  X  4%  X  5% 
3%  X  6%  X  9 

m  x  6v«  x  vk 

33A  X  6%  X  9 

Axvhx  \m 

4  X  Vk  X  10% 
4%  X  8  X  9 

4  X  Vk  X  10% 
5  x9x  10% 
5  X  11  X  11 

6x13tt  X  11 


Slippiif 
WL  (ill,] 

4 

5 

7 

9 
10 
11 
13 
13 
18 
27 
46 


RS-M  SERIES 


MODEL  RS-35M 


VS-M  AND  VRM-M  SERIES 


MODEL  VS-35M 


MODEL 

SwitchaWe  volt  and  Amp 
RS-12M 

Separate  volt  and  Amp  meters 

RS-20M 

R5-35M 


Ciltiiitis 
Oily  [Asps] 


ICS' 
12 


16 

25 
37 


50 


Sizi  |IH| 
H  x  W  x  D 

4%  X  8  X  9 

5  X  9  X  10% 

5X11  x  11 

6x  13%  X11 


Wt.  fibs. I 
13 

19 

27 


Separate  Volt  and  Amp  Meters  *  Output  Voltage  adjustable  from  205  volts  *  Current  limit  adjustable  from  1 .5  amps 


to  Fu3l  Load 
MODEL 

VS-12M 
VS-20M 
VS-35M 
VS-50M 


Ciitiiiiis 

Oitf  [Aapsl 

©13.8VDC  @10VDC  @5VDC 

9              5  2 

16               9  4 

25              15  7 

37              22  10 


Variable  rack  mount  power  supplies 
VRM-35M  25  15 

VRM-50M  37  22 


7 
10 


icr 

[*"pi| 

@13.8V 

12 
20 

35 
50 


35 
50 


Size  [IN) 

KxWxl 

4%  x  8  x  9 
5  X  9  X  10% 

5x  11  xll 
6X  13%  x  11 


5'A  x  19  x  12% 
5%  x  19  x  12% 


Shippiii 

Wt,  Ills  I 

13 


46 


38 
50 


RS-S  SERIES 


Built  in  speaker 

MODEL 

RS-7S 

RS-10S 

RS-12S 

RS-20S 


Colors 
Gray        Black 


Continuous 
Oitf  |Aap&| 

5 
7.5 

9 

16 


ICS* 
flaps 

7 

10 
12 
20 


Size  (IN) 

H  x  W  x  0 

4  x  7%  x  10* 

4  X  7%  X  10% 
4%  x  8  x  9 

5  x  9  x  10% 


Shipping 

Mb*) 

10 

12 


IB 


MODEL  RS-12S 


*ICS —  Intermittent  Communrcation  Service  (50%  Dirty  Cycle  Smin.  on  5  min.  off) 


ORCLE  16  OH  READER  SCTVICE  CARD 


^m- 


TOLL 


1-800-666-0908 


Number  1 4  on  your  Feedback  card 


PRICING  AND  ORDERS  ONLY 


KENWOOD 


-S4506/A.T 


TM-U1A 


7H7M 


Full  KENWOOO  lino 
Radios  &  Accessories 


AUNCO 


mm 


FT-SB00 


KMTO 


i 
FT-<1S 

NCW 


FT-737Qldl 


0*1  WOT 


F  ufl  Hne  o*  Radios 
and  Accessories 


Full  line  of  Radios 
and  Accessories 


Call  for  All  YAESU 
Radios  &  Accessories 


ICOM 


tG-WSA 


Full  ICOM  line 
Radios  A  Accessories 


IC-TSS 


AEA  •  ASTR0N  •  COMET  •  CUSHCRAFT  •  DIAMOND  *  KANTRONICS  *  MFJ 
•  SANGEAN  *  SONY  SHORTWAVE  •  DRAKE  *  MANY  MORE . , . 


NEW  EQUIPMENT  PRICING  AND  ORDERS  1-800-666-0908  OUT  OF  STATE 
TECHNICAL,  USED  GEAR,  INFO  203-666-6227    24HR  FAX  203-667-3561 


LENTINI  COMMUNICATIONS  INC. 

21  GARFIELD  STREET.  NEWINGTON.  CT 06111 

Hours:  M-F 10-6. ^^  C.O.D*s    Same  Day 

SAT.  10-4  C3  Cssi  EJ^  OK        Shipping 
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TALK  WITH  THE  KNOWLEDGEABLE  PEOPLE  AT 


UEMENT 

ELECTRONICS 


FEATURING  AN  EXTENSIVE  LINE  OF  ICOM  PRODUCTS 


ALL  MODE  HF 
BASE  STATION 


$2399 


00 


•IC-76S 


ICOM 


IC-12GAT 

IC-R1 

IC-R100 

IC-735 

IC-725 

IC-3SAT 

IC-726 


1 .2  GHZ  HT 
WIDEBAND  RECEIVER 
WIDEBAND  RECEIVER 

ALL  MODE  HF  TRANSCEIVER 
ALL  MODE  HF  TRANSCEIVER 

220  MHZ  HT 
ALL  MODE  HF  TRANSCEIVER 


$324.00 
$519.00 
$599.00 

$899,00 

$799.00 
$319.00 

S1 089.00 


1000  S,  B  ASCOM  AVENUE 
SAN  JOSE,  C A  95128 

Call  us  af  (408)  998-5900 

Since  1933 


Hams  with  class 


Carole  Parry  WB2MGP 

Media  Mentors,  inc. 

P.O.  Box  131646 

Staten  Island  NY  10313-0006 

Home  Sweet  School 

The  rapidly  growing  movement  of 
home  schooling  as  an  alternative  to 
conventional  American  education  has 
long  fascinated  me.  According  to  the 
article  "Schooling  in  Family  Values." 
by  Thomas  Toch,  in  the  December  9, 
1991 .  issue  of  U.S.  News  &  World  Re- 
port, the  number  of  students  educated 
at  home  has  swelled  from  10,000  in 
1970  to  over  300.000  today,  an  in- 
crease (hat  shows  no  sign  of  slacken- 
ing. According  to  this  article,  about  75 
percent  of  home  schoolers  are  conser- 
vative Christians  who  stress  the  Bible 
in  their  teachings  and  who  fament  what 
they  see  as  a  decline  in  traditional  val- 
ues in  the  public  schools.  Others  are  of 


the  belief  thai  public  schools  don't  set 
nigh  enough  academic  standards.  But 
all  home  schoolers  seem  to  share  the 
belief  that  education  is  integral  1o  fami- 
ly life. 

Lead  by  a  very  aggressive  home 
school  lobby,  the  movement  has  been 
successful  in  getting  34  states  to  pass 
measures  since  1982  that  have  elimi- 
nated many  of  the  legal  barriers  and 
have  eased  the  way  for  home  school- 
ing, primarily  by  relaxing  teacher-train- 
ing and  curriculum  requirements. 

At  its  best,  home  schooling  has 
many  of  the  attributes  that  school 
reformers  have  sought  for  public 
schools,  including  more  personal  at- 
tention and  more  hands-on  learning 
experiences.  "It's  handicraft  versus 
mass  production/  says  Roger 
Creech,  a  public  school  teacher  who 
shares  the  instruction  of  both  his  13- 
year-old  daughter  and  12-year-old  son 
with  his  wife,  Kathleen.  Studies  that 


Photo  A.  Studtes  have  shown  (hat  home  study  students  do  just  as  waif  as  their 
counterparts  in  public  schools.  Janet  KBSOWFfat  right)  teaches  her  daughters 
(from  I  to  r)  Marie  KB50PB.  Shafon  KBSOMY  and  Linda  KB5PDW.  Regular 
contacts  have  been  made  with  the  CO  Alt  Schools  Net  on  28,303  MHz. 


Photo  B.  Uncie  Bernie  instructs  the  gids  in  the  ham  radio  class. 
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have  been  conducted  suggest  that 
home-schooled  students  do  as  well  or 
better  than  their  pubJicly-schoofecf 
counterparts  on  national  standardized 
tests.  Anecdotal  evidence  suggests, 
perhaps  more  importantly,  that  young- 
sters schooled  at  home  are  indepen- 
dent and  inquisitive  learners. 

While  it  is  not  my  intention  to  present 
a  case  eiiner  for  or  against  home 
schooling  in  this  particular  column,  I 
must  in  all  fairness  say  that  there  are 
many  educators  and  sociologists  who 
are  quick  to  point  out  the  negatives  of 
home  schooling.  Although  home- 
schooling  parents  are  typically  better 
educated  and  more  affluent  than  the 
national  average,  few  are  qualified  to 
teach  their  children  more  advanced 
courses  like  calculus  and  chemistry. 
Nor  can  they  offer  many  resources  vital 
to  good  education  which  include  sci- 
ence labs,  foreign  language  laborato- 
ries, athletic  equipment,  and  so  on. 
Critics  are  also  concerned  with  the  lack 
of  opportunity  for  home-schooled 
youngsters  to  interact  in  group  situa- 
tions like  gym.  chorus  and  other  social- 
ly important  activities. 

Whatever  your  thinking  may  be  on 
this  controversial  topic,  it's  important 
to  at  least  be  aware  of  its  existence  as  a 
growing  phenomenon  \n  American  ed- 
ucation as  an  alternative  means  of 
teaching  young  people.  It  recently  be- 
came prominent  in  my  thoughts  when  I 
had  the  pleasure  of  encountering  the 
Giesen  family  from  Houston,  Texas,  on 
the  CO  M  Schools  Net. 

Janet  Giesen  KB50WF  is  the  mother 
of  three  terrific  teen-aged  daughters, 
all  of  whom  are  ham  radio  operators. 
Not  only  are  the  Giesen  children 
schooled  at  home,  they  are  also  fortu- 
nate enough  to  be  getting  ham  radio 
instruction  included  in  their  curricu- 
lum. Is  there  anyone  out  there  reading 
this  column  who  can't  think  of  the  thou- 
sands of  possibilities  for  creaiive.  high- 
ly motivational  lessons  these  parents 
can  be  using  on  a  daily  oasis?  What  a 
terrific  opportunity! 

ShaJon  Ann  Giesen  KBSOMY  is  14 
years  old,  She  was  the  first  Giesen 
fam  ily  member  to  contact  us  on  the  net. 
It  was  really  interesting  for  the  children 
in  my  6th.  7th.  and  Sth  grade  ham  radio 
classes  to  learn  about  home  schooling, 
a  subject  very  few  of  them  knew  any- 
thing about,  Shalon  explained  thai  she 
has  many  friends  in  their  home-school 
support  group,  a  group  of  families  that 
also  provide  home  schooling  for  their 
children,  They  are  very  friendly  as  a 
family  wrth  another  home-school  family 
on  their  same  street.  The  Giesen  chil- 
dren do  get  the  benefit  of  specialized 
instruction  by  having  a  band  teacher 
work  with  them  on  their  music. 

Shalon  had  us  all  fascinated  as  she 
described  her  typical  school  day.  She 
runs  long  distances  in  the  morning 
since  she  is  training  for  the  marathon. 
Next,  she  has  Bible  study  and  break- 
last  with  the  family,  Math  is  the  first 
subject  of  the  day  because  Shalon 
feels  her  thinking  is  the  clearest  then. 
The  rest  of  the  school  day  doesn't  fol- 
low the  same  order.  She  does  music 
study,  vocabulary,  science,  social 


studies,  art.  and  spelling.  She  also  has 
quiel  time  for  prayer  or  meditation.  Un- 
like in  other  schools,  her  school  day  is 
over  as  soon  as  she  has  completed  her 
assignments.  Shalon  is  in  her  fourth 
year  of  home  instruction  and  likes  the 
o neon-one  attention  very  much.  She 
also  enjoys  the  aoilrty  to  be  flexible  with 
the  school  day  if  something  unfore- 
seen comes  up. 

The  girts  got  interested  in  ham  radio 
when  their  U  ncfe  Bemieh  who  lives  with 
them,  announced  that  his  company, 
Compaq,  was  giving  free  lessons.  It 
took  Shalon  four  months  to  gel  her  li- 
cense, and  she  claims  that  learning  the 
Morse  code  has  helped  her  in  her 
Spelling  work. 

Linda  KB5PDW  is  afso  1 4  years  old. 
She  told  me  that  one  of  the  reasons  her 
family  decided  to  home  school  was  that 
she  was  having  some  difficulty  in  the 
fourth  grade.  The  second  reason  was 
that  since  the  ihree  sisters  were  adopt- 
ed three  years  ago,  it  helped  to  bond 
them  as  a  family,  Linda  explained  how 
they  have  the  benefit  of  being  taught 
about  the  law  by  dad.  an  attorney  who 
works  at  home.  He  also  coaches  the 
girts  on  running.  Uncle  Bernie  teaches 
the  girls  science  and  is  affectionately 
referred  to  as  Mr.  Science. 

Some  of  the  field  trips  the  girls  have 
gone  on  are;  the  bakery,  ice  carving 
events,  the  power  plant,  McDonalds, 
museums,  the  sugar  factory,  the  ice 
cream  factory,  and  Wheels,  a  chanty 
for  those  who  can't  afford  groceries. 

Ham  radio  became  one  of  their 
subjects,  Linda  told  me,  because  it 
helped  them  to  improve  their  spell- 
ing and  test-taking  skills.  It  also 
helped  the  girls  improve  their  listen- 
ing skills,  and  it  has  helped  give  them 
confidence  in  conducting  a  conversa- 
tion, She  feels  that  their  math  and 
science  have  also  improved  as  a  result 
of  ham  radio. 

Marie  KB5QPB  is  12  years  Old,  She 
is  absolutely  delightful  to  speak  with  on 
the  radio.  When  Uncle  Bernie  suggest- 
ed that  they  all  take  advantage  of  the 
free  ham  radio  classes  being  offered 
by  Compaq  Computers,  he  couldn't 
convince  Marie  that  it  wouldn't  be  bor- 
ing. He  got  his  license  first,  and  once 
Marie  heard  him  talking  on  the  radio. 
she  got  hooked.  Some  of  her  favorite 
contacts  were  made  with  hams  in  Eng- 
land, Utah;  Spring,  Texas;  and  Mar- 
shall, Texas  She  says  that  her  new 
favorite  is  the  CQ  All  Schools  Net, 
Marie  looks  forward  to  speaking  with 
the  other  children  at  my  end  in  State n 
Island,  New  York.  She  has  become  a 
regular  Thursday  check-in  on  our  net, 
and  she  says  she  enjoys  the  chance  to 
exchange  news  and  information  with 
the  other  youngsters  on  the  net  every 
Thursday  at  17:30  UTC  on  28,303 
MHz. 

My  students  and  I  look  forward  to 
speaking  with  the  Giesen  family  every 
Thursday.  They  are  excellent  exam- 
ples of  a  caring,  innovative  family 
deeply  concerned  about  family  values 
and  the  quality  of  their  children's  edu- 
cation. How  fortunate  for  all  of  us  that 
we  can  share  some  Of  their  experi- 
ences through  ham  radio. 


MULTIPLE  REPEATER -LINK -REMOTE  BASE 

CONTROLLER 

Fin  ail  y  a.  controller  that  has  solved  control  and  audio  Interconnect  problems  between 
multiple  radios.  Your  radio  system  can  grow  to  multiple  sites  and  stretch  for  hundreds 
of  miles  -  and  yet  any  radio  can  be  fully  controlled  from  any  designated  Input. 


Phiz  Foci  3 


PorH 


find  ■ 


UakJ 


r«t5 

Part* 

Pun  7 

tmtl 

Wmml 

Rctthrtt 

T 

T 

RBC-700  Repeater  Controller 


[MinJrt    ' '1    -h.F-ih 


AuUifWilih 


Voice  Tt'ltiitrlry 

.;rcjru,i..l 


\St  II  Intfrfiitr 


Frmil  Pant1) 


The  RBC-700  Repeater  Controller  is  designed  to  support  Repeater  systems  that  require 
mull] pie  radios  connected  together  at  a  she.  Trie  RBC-?fti  utilizes  a  true  7  sl  7  audio  maim 
switch  which  allows  scveraJ  conversations  between  pons  at  the  same  lime.  In  the  illustration 
above  the  733  model  is  supporting  a  Repeater,  3  Duplexed  links  to  different  sites,  and  3 
Remote  Bases.  Using  simple  commands,  a  user  could  tie  the  Repeater  and  a  Re  male  Base  to 
one  1  tnk.  while  the  other  Links  are  communicating  through  your  site*  holding  separate 
conversations.  Or.  connect  all  of  the  ports  together  -  like  a  big  party  line  1! 

Several  models  are  available  and  are  software  configurahEc  to  suppon  up  to  3  Repeaters,  5 
Duplexed  links,  and  4  Remote  Bases.  A  group  or  dub  can  start  with  ihcha*icsai*d  expand  their 
controller  anytime  by  si  mpfy  adding  boards  and  software.  Free  software  upgrades  for  one  year 
after  deliver)-.  Finally,  a  real  controller  for  the  Linked  system  operator ! 


Multiple  Independent  Repeater  control 

Up  to  5  Duplexed  Links 

Up  to  4  different  Remotes 

Recorded  Natural  Speech  Telemetry 

Programmable  Macros 

Connect  /  Disconnect  multiple  Ports 

Internal  Receiver  Squelch  processing 


Easy  servicing 
Inters  rated  Aatopatch 
Expand  at  any  lime 
Programmable  Scheduler 
+  Hh  in  -t-Hv  Supply 
Standard  5J5"  Rack  Mount 
Card-Cage  design 


Palomar  Telecom,  Inc. 

300  Enterprise  Si.  Suite  E  *  Ksi-undido,  Ca.  92025  *  i«I9)  74*- 79914  •  Fax 161V1  746-UIO 
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ID-7400 

AUTOMATIC  VOICE 
IDENTIFIER 


PW9*' 


in 


H 


!D-7«n 


ALT       S€L-      P^g 


The  10-7400  is  an  automatic  voice  identifier 
for  use  on  any  transceiver  or  repeater.  The 
ID-7400  records  your  voice  fD,  then 
automatically  transmits  it  at  the  proper  time, 
on  the  release  of  your  PTT  switch.  Two 
switch  selectable  IDs  can  be  recorded  and 
stored  in  non  volatile  electronic  memory. 
Records  from  the  station  microphone.  Installs 
between  the  microphone  and  the  transceiver. 
No  soldering  required.  Uses  8  pin  mic 
connectors. 


F  1215  N.  CR427,  SUITE  105 

INTERCONNECT     LONGWOOD,  FL  32750 
SPECIALISTS  INC.   TOLL  FREE  800^633-3750 
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Ho 


Number  1 9  on  your  Feedback  card 


MING  IN 


Joe  Moelt  PE  KQOV 
PQ  Box  2508 
Fulierton  CA  92633 

Home-Brewing  Hints  and 
Heroic  Hunting 

I  am  constantly  amazed  by  the  wide 
interest  in  radio  direction  finding  {RDF) 
competitions,  which  are  cat  led  trans 
mitter  hunts,  foxhunts.  T*hunis  or  bun- 
ny hunts,  depending  on  where  you  live. 
The  mail  this  month  included  inquiries 
from  all  over  the  USA,  plus  Canada, 
Colombia,  and  Greece, 

I  love  trying  out  new  RDF  circuits, 
but  I  am  too  impatient  to  worry  much 
about  mechanical  issues  when  I  build 
prototypes  The  equipment  works,  but 
often  gels  beat  up  quickly.  That  makes 
it  fail  at  the  worst  possible  time— in  the 
middle  of  a  hunt.  Then  I  am  faced  with 
patching  it  up.  Or  I  could  rebuild  it  the 
right  way,  Nah,  there  just  isn't  time.  So 
my  6  meter  mobile  quad  still  has  wood- 
en dowel  spacers  that  break  every  so 
often,  and  the  wiring  in  my  "sniffer" 
box  looks  like  the  web  of  a  brain-dam- 
aged spider. 

Photogenic  Projects 

I  have  a  deep  appreciation  for  hams 


Radio  Direction  Finding 

who  have  the  patience  and  mechanical 
skills  to  make  gear  thai  works  right, 
looks  good,  and  lasts  a  long  time.  One 
such  builder  is  Dave  Petaez  AH2AR. 
who  sent  some  pictures  of  his  work. 

Photo  A  is  Dave's  dual-antenna 
"sniffer"  for  440  MHz.  He  used  the 
plastic  handle  from  a  device  intended 
for  cleaning  paddle  fan  blades.  With  a 
twist  of  the  wrist,  it  is  extendible  to  al- 
low the  antenna  to  be  held  high  over- 
head. The  whips  are  3/32N  bronze 
brazing  rod  soldered  to  thick  PC  board 
material.  Lands  for  the  antenna  termi- 
nals and  other  components  were 
etched  by  the  photoresist  technique. 

For  extra  ruggedness,  Dave  potted 
the  electronics  in  the  box  with  epoxy 
resin  and  hardener.  "You  could  crack 
walnuts  with  it,"  he  says.  Nice  work  I 
My  only  suggestion  would  be  to  glue 
some  plastic  balls  to  the  whip  tips  for 
eye  protection. 

This  technique  is  fine  for  the  70cm 
band,  but  things  get  a  bit  too  big  at  2 
meters.  At  144  MHz.  it  is  better  to  be 
able  to  remove  the  whips  for  transport 
and  storage.  But  when  you  take  them 
apart,  you  inevitably  lose  some  impor- 
tant piece.  That  is  why  a  fold -up  anten- 
na is  even  nicer. 


AH2AR*s  version  of  a  fold -up  2  meter 
homer  is  shown  in  Photo  C  He  calls  it 
the  T-squared  model  because  of  the 
red  T-shaped  pieces  on  the  ends.  He 
mounted  the  dipoles  (1/4"  surplus  alu- 
minum welding  rod)  to  thick  phenolic 
material  with  standoffs  (see  detail  In 
Photo  D).  The  boom  is  a  square  plastic 
towel  rack  pole.  Other  builders  have 
cloned  his  design  using  a  square  ex- 
truded aluminum  boom,  with  equal 
success. 

The  end  pieces  pivot,  and  the  whole 
thing  folds  up  when  not  in  use  (Photo 
E).  Bolts  and  wing  nuts  at  the  pivot 
points  hold  everything  in  place  in  either 
configuration,  For  electrical  design  in- 
formation, see  ,l Foxhunt  Radio  Dlrec* 
tion  Finder"  by  Paul  Bohrer  W9DUU  in 
the  July  1990  issue  of  73  Amateur  Ra- 
dio Today, 

Dave  lives  in  Huber  Heights.  Ohio, 
which  is  just  north  of  Dayton.  Hams 
there  are  known  for  their  public  ser- 
vice activities  and  their  world-class 
annual  convention,  but  not  for  T- 
hunting.  They  have  had  to  "import" 
DFers  from  the  crack  Indianapolis 
foxhunt  group  to  help  locate  their 
high  altitude  balloon  experiment 
payloads. 

Wrth  urging  from  AH2AR  and  others P 
the  Dayton  Amateur  Radio  Association 
(DARA)  is  holding  its  first  annual  Win- 
ter Foxhunt.  Dave  hopes  there  will  con- 
tinue to  be  regular  hunts,  at  least  two  or 
three  per  year,  to  train  DARA  DFers  to 


Photo  C.  Jason  Petaaz  (AHSAR's  son) 
shows  off  the  two  meter  homer  in  their 
spacious  back  yard. 

find  their  own  balloons  and  help  police 
the  bands 

We  Save  Your.  . . 

A  well-known  maker  of  search/res- 
cue RDF  gear  (L-Tronics,  Incorporat- 


Photo  A.Dave  PelaezAH2AR  buift  this  70  cm  homing  DF  sot  out  of  an  extendible 
handle  he  found  at  the  hardware  store. 


Photo  D.  This  rugged  mount  keeps  the  dipoie  elements  in  place.  Notice  how  the 
coax  is  supported  with  a  fug  to  prevent  stress  on  the  solder  connections* 


Photo  8.  Dave  soldered  his  UHF  antenna  whips  directly  to  the  PC  board.  Ad- 
vanced constructors  could  use  sthpline  techniques  to  replace  the  coaxes. 


Photo  E,  The  antenna  folds  up  in  seconds  for  easy  transport. 
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ed.  5546  Cathedral  Oaks  Road,  Santa 
Barbara  CA  93111;  805-967-4659) 
sella  decals,  note  pads,  and  jacket 
patches  featuring  a  picture  of  a  donkey 
being  hoisted  by  a  helicopter.  The  cap- 
tion Is:  "We  Save  Yours/'  Get  it? 

Hams  in  search  and  rescue  are  often 
hercwc  "Riunlers.  Bui  there  are  plenty 
of  other  ways  to  use  RDF  to  help  (he 
public.  In  " Homing  In"  for  January 
1992, 1  wrote  about  hams  in  Arkansas 
tracking  down  a  stuck  public  service 
transmitter.  This  month,  I  have  two  new 
incidents  to  report.  If  the  present 
growth  in  T-hunting  continues,  our 
hobby  may  have  a  new  kind  of  public 
service  to  brag  about. 

A  Spooky  Transmitter 

The  first  item  comes  from  Southern 
California.  At  about  3  p.m.  on  the  day 
before  Halloween,  a  signal  appeared 
on  the  Verdugo  TAC-1  frequency, 
which  is  used  by  the  fire  departments 
of  Pasadena,  Glendate,  and  Burtiank 
This  intermittent  carrier  blocked  out 
most  other  transmissions  The  weak 
audio  could  only  be  described  as 
eerie. 

Jami  Smith  KK6CU  picks  up  the  sto- 
ry: "I  was  called  by  Jack  Haas  KB6ZBS 
of  the  Los  Angeles  Sherifl  Department. 
He  knew  I  had  a  Doppler  RDF  sei  on 
my  motorcycle.*'  Jami,  who  is  new  lo 
T-hunting  but  very  enthusiastic,  called 
veteran  hunter  Don  Lewis  KF6GQ,  and 
they  started  the  search. 

Even  though  the  stuck  transmitter 
was  near  154  MHzh  KF6GO  found  he 
could  use  his  2  meter  mobile  T-hunl 
beam  to  gel  bearings.  "I  was  surprised 
how  well  it  pointed  in  the  right  direct  ion 
from  my  house,"  Don  says.  "All  the 
way  down  the  freeway  it  pointed  in  the 
right  direction. 

"'When  we  got  to  Fair  Oaks,  the  bear- 
ing shifted,  and  we  ended  up  in  front  of 
the  old  abandoned  fire  department 
building.  J t  still  had  antennas  sprouting 
all  over  on  top.  Some  firemen  hap- 
pened to  be  there  at  the  time  because 
in  l he  old  police  station  next  door  there 
was  a  haunted  house,  put  on  by  a  char- 
itable organization. 

"I  couldn't  get  a  good  enough  bear- 
ing at  that  point,  so  we  got  somebody  to 
open  the  fire  department  building.  Bui 
no  radios  were  on  there  I  (hen  went 
outside  with  the  scanner,  antenna  off, 
and  determined  that  the  signal  seemed 
(o  be  coming  from  the  old  police  build- 
ing, where  the  haunted  house  was. 

"Jam!  came  out  then  with  his  little 
sniffer  (similar  to  the  W9DUU  model), 
and  it  agreed  with  my  police  station 
bearings.  But  we  were  told  we  couldn't 
go  in  there.  So  we  called  the  Pasadena 
Communications  Coordinator  to  come 
down.  He  went  into  the  building,  went 
straight  to  the  right  room,  and  turned 
off  the  transmitter.  It  was  VOX-con- 
trolled  by  a  telephone,  and  somebody 
had  knocked  the  receiver  off  the  hook. 
The  strange  sounds  on  the  audio  were 
from  the  haunted  house,  of  course.1' 

Stealth  T-Hunting 

Heroic  ham  slory  number  two  comes 
from  the  Gulf  Coast  of  Mississippi.  It  all 
started  with  a  burglary  at  a  Pascagoula 


communications  equipment  d~  aler  on 
Sunday  morning,  November  17. 
Among  the  $10,000  worth  of  loot  taken 
by  a  gang  of  youths  were  some  VHF 
transceivers  awaiting  delivery  to  a 
shipyard. 

That  evening,  a  security  guard 
reported  unauthorized  transmissions 
on  his  frequency.  Soon  other  services, 
including  police  and  fire  channels, 
were  targeted.  "They  were  taunting 
the  police  on  the  radio, ,T  says  Gary 
Fender  W6SZX,  who  wrote  me  about 
the  caper. 

The  Pascagoula  Police  contacted 
Chuck  Bardsley  KE5TL,  a  Navy  anten- 
na expert  and  regular  T -hunter  The 
authorities  suspected  that  the  signals 
were  coming  from  nearby  Moss  Point. 
They  coordinated  with  the  Naval  Inves- 
tigative Service  (IMISJ  and  the  Moss 
Point  Police  Department  (MPPD)  to  lay 
out  a  plan. 

That  night  Chuck,  Gary,  Fred  Wolf 
KE5SJ,  and  Ray  Walker  KB5FDW 
hooked  up  their  RDF  gear  and  met  with 
the  NIS  agent  and  a  ten-man  team  from 
the  MPPD.  Each  T-hunter  was  accom- 
panied by  an  armed  detective  carrying 
an  800  MHz  frequency-hopping  radio 
set.  H,There  was  concern  that  the 
thieves  would  see  or  hear  us  and  quit 
transmitting,"  Gary  said,  "but  the  BOO 
MHz  gear  could  not  be  heard  on  the 
thieves'  scanners" 

W6SZX  continues:  *  "After  determin- 
ing the  general  area  of  the  transmis- 
sions, each  T-hunt  vehicle  was  as- 
signed a  hiding  position  around  the 
suspected  area.  Unlike  our  regular  T- 
h Lints,  the  hunters  had  to  be  very  in- 
conspicuous. Driving  around  with 
rooftop  quads  and  yagis  was  out  of  the 
question. 

"We  hid  behind  buildings  and  stadi- 
ums, and  in  schoolyards  in  the  dark 
with  the  car  doors  closed  and  receiver 
audio  low.  I  had  a  fittle  hand-held  yagi.  I 
just  held  it  outside  the  car  and  used  a 
fiek!*strength  meter. 

"At  first  there  was  no  QRM  from 
the  thieves,  but  MPPD  got  a  fire  iruck 
to  use  its  siren  for  a  few  minutes  to 
stir  things  up  The  thieves'  transmis- 
sions were  very  short,  but  with  much 
patience  we  were  able  to  get  bear- 
ings, 

"We  were  able  to  triangulate  to  one 
house  from  three  directions,  each 
about  a  block  away  Based  on  that .  the 
NIS  and  MPPD  got  a  judge  to  <ssue  a 
search  warrant,  and  they  went  in.  We 
were  not  allowed  to  go  with  them  be- 
cause of  the  danger.  The  crooks  con- 
fessed right  away  and  took  the  police  to 
the  stolen  stuff." 

Four  suspects  were  under  arrest  by 
2  a.m.  Tuesday.  The  investigation  con- 
tinued, resulting  in  three  more  arrests 
by  Wednesday  night  All  equipment 
was  retrieved  and  prosecution  is  in 
progress. 

These  fellows  get  my  vote  for  ham 
heroest  The  Mississippi  Press  news- 
paper played  it  up  by  telling  how  "radio 
hams  cooperated  and  were  able  to  pin- 
point the  source  of  the  transmissions." 
Gary  says  the  best  reward  was  when 
the  police  affectionately  dubbed  them 
"The  Snoop  Squad." 
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HEFTY!   HEFTY!  WIMPY!  WIMPY! 


The  PtcfceTwin  data  radio  sysTem,  with  integrated  9600  bp*  radio 
modem  IG3RUH/K9NG  compatible]  and  a  440  Mhz  radio  \mntenna  nor  incJudodh 

The  PackeTwin  is  a  high  performance,  duel-channel, 
sync/async  PC  interface  card  for  data  radio  systems,  with 
TCP/IP  and  AX. 25  software  (executable  and  driver  sources 
provided.)  Speeds  of  1 200  to  1  Mb/sec  operation  utilizing  Mi 
duplex  DMA.  RS-422,  RS-232,  end  TTL  The  PackeTwin  data 
radio  is  a  single  channel,  half-duplex,  crystal  controlled  unit 
delivering  2  watts  output  available  in  the  430-450  Mhi  and 
450-470  Mhz   frequency  ranges. 

623  Palace  Street 
Aurora,  DHnois  60506 
_  __      Phone:  (708>  897-934* 

Oracilisr  fax:  omwutm 

Email:  info®  gracilis  .com 
In  Australia  Contact.  BLAMAC  Services  P/L,  Cooma  NSW, 

TeL  064-523112 


HasterCjid 


If  you've  become  accustomed  to  the  same  featherweight,  thin- 
walled,  high  cutoff  low  pass  transmitting  Glter*  sold  by  many 
manufacturers  to  the  Amateur  Service  for  decades,  then  you"U 
appreciate  I.C.E.'*  musclebound  high  performance  harmonic 
choppers  for  use  with  rig!  up  to  6kw  from  DC  to  30mhx. 


PtaroHMAscE  cHARAcmasncs 
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•OLID  LINE 
DOTTED  UNK 


HODEXS  43D,  421 
AVERAGE  OF  HOST  riLTKkS 
MADE  IN  THE  LAST  3D  TEAJtB 


SPECIFICATIONS: 


POWER  RATIHCS; 

■1PEDANCE: 

IHSGflnONUJSS: 


5KWPEP.  3KWDC|«1| 

sar 


MODELS,  PRICES; 


Jja.a4 


4»N;NCDNMSi 


31JS 


(1  ttAft  WARRANTY  ON 


J.    MDUSTRIAL  GgHWJNICATEOK 
t  EICIHEERS,  LTD. 


420  {400W  PEP]  ind  421  [6KW 
festnre  the  Voweti  cutoff  l~3db  At 
S2sabx.)  of  any  flit**  e*er  bmJJt  fin  thi* 
Appllctti&B,  And  the  If  thArp  AtteonAtloo 
Alape*  go  Id  work  on  tpurioua  prodncu 
LmraedlAtelT  «Dotc  the  10  meter  bud 
«  neu  block  before  the  TV  IT. 
of  4lmhi.  Ho&t  filters  m*.de  tn 
30  yeAr*  ihAi  we  have  sweep 
tested  don1 1  ctcb  begin  to  At tentiAtt  Dcfore 
49mbz,  oiAhiiif  tntitt  ntmrtf  nselet »  for 
AOmc  of  the  raoit  dellcktt  formA  or 
Interference  c«UAnd  lo  consumer  aerrlceA, 

Better  jet,  the  bmtc- tough,  robust 
conatrnctJon  of  *20  Aeries  units  mean  lonjj 
term  dependability  for  AerLoua  ope  rat  or  m 
nod  Btatton  owner it  aottt  filters  are  built 
In  split  rect Angular  eb«uls.  mlQ-finlshcd 
L/S"  thick  nluniLnum  with  1/4"  thick  HF 
CAntAinment  walls.  Feed  through  fUtfngi 
are  machined  trvm  tcfloa  TFE.  CApAcltor 
sections  she  Arc  d  from  brass  plate  stock, 
smoothed  a  flolAbcd.  And  Also  Teflon 
Insulated  (421).  Through  colis  wound  from 
I  /BT  capper  tublag. 

Both  units  re  a  cure  tit  stainless  steel 
froand  flttlags  sad  cnnitrnclfon 
hardware,  have  extended  bottosn  plates  for 
NWwiHtliifL  and  Are  LndJrtdumHy  boxed  with 
BAOnAtiTig  screws,  allp-off  connector 
and  4-pagc  muul, 

l-600-IC£-C010f 


OrAerLine 
AUlaOffin 

(UbMrt) 


fS17]  S4SMI3 
13171  547-159ifl 
<3171    54S-964B 

P.O.  Ill  I94Q& 

LodkaiupoUi.  ladisnn    4A31S 


=U 
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*K 


T, 


ECTORTINDER 


ZERO-IN 
THE  SIGNAL! 


HAND-HELD 

PHASE  SENSE 

ANTENNAS  FOR 

VKF  DIRECTION 

FINDING.  USES 

ANY  FH  XCVR. 

COMPASS  GIVES 

DIRECTION. 
ARHS  FOLD  FOP 
STORAGE,  TYPE 
VF-142  COVERS 
BOTH  2-MTRS  & 
220MHZ.   OTHER 
MODELS  AVAILABLE* 
WRITE  OR  CALL  FOR 
MORE  INFO. 
S3, 50  SHIPPING  k     TYPE  VF-142 

CA,  ADD  TAX)     $129.95    619- 

RADIO  ENGINEERS      565-1319 


\ 


3941  MT.  BRUNDAGE  AVE. 
SAN  DIEGO  CA.92111 


CIRCLE  58  ON  READER  SERVICE  CARD 


Multiband  AntennaPacks 


*■ 


?r 


Emerge  nc  v  Picti  connia 
QKV  All  B*o4  kink-jwoof  *-s-**akd 
midti-biDd  Dipolc-V-Stoptr  aarcam,  \Fmefee 
1Q  *o*x  i«dlmeT  Quick  Liuncb  *ys-  \  ■ 

rem.  rotprcKvf  d*Ot>0  support  braid,      1    $ft[9 
40 p  T«eJi  Mwnul.  Complete,  Rody     \  JO"  k?"i 
for  Aa««-  Oik  penoo  installs  in  15        \  ^r  k« 
minuter.    Isia-packf  1  \       ,jj  cine 

Fa  at  st  Antennas      \        "*— — — — 

Sox  50063-S,  Frova  UT  M60?  \>  t801 ) 37 


«# 


CIRCLE  SO  ON  READER  SERVICE  CARD 


Amateur  Radio 
Language  Guide 

Written  especially  for  the  riam  radio  operator 
•  Hundreds  of  phrases  •  Vol  t— inci  French. 
Spanish,  German.  Japanese.  Polish  ■  Vol.  1— 
Incl.  Swebtsh.  HaUan.  Portuguese,  Croaiian. 
Norwegian-  Vol.  3— incl  Russian,  Dafiisri, 
World  I  Czech, Korean,  Hawaiian.  ONLY  $10 

I  Send  $10  per  vol.  in  U.S.  (outside  U.S.  11 2,50  per  vol.) 


Speak 

To 

The 


ROSE,  P.O.  Box  796,  Mundelein.  I L  60060-0796 

CIRCLE  134  ON  READER  SERVICE  CARD 


Win  PAY  MORI  TO  GET  LESS* 
No  other  jjriHTjl  Lugging  program  offer*  more* 


■Sensing  b&  •  Vir»-  jJ  rrcotd?  kkc  a  Jofpook  ^Spreadsheet 
ayfc  irpiT  **  *or!d  te»  docfc  -Ltifaic  memory  layer  Y 
40*pm.  9  mem  bdfcnc  Macro  krys;  Prog  So;  mfcfd  & 
Fimswthi  TranspBC*  opcranon;  S»Vadj  me  •2»  vi 
citeneir  *DQSshdl  *Q&MiifxkM$  •AuxDQSOaxm'SnciicY 
•Personal  ^l)*"  *Hc*  liters  for  tsuijripfc  ju»  ertw*  A 
ftcxc«»  OcucnxnHclp  -CATtnoEPoBe?  -P^g  aumenniei 
pins  canny  *OXOC  WAS  A  user  jaog  rwmb  bacfcfrfl 
•&emh&fa&  •Son  memo  A  notepad  w;  ajio  dale  icmincfer 
(kcep  trxfc  of  akedSt  eic)  -boara  lockup  any  ton  *QSL 
tnding  *  ftmo  bbeLs.  haicii  QSL  rcporo  a  lo^allor  fc*»rt 
•Modify  any  record  *I0  nan.  tens  *Mueh  more-  Include* 
dDtumenmion  A  sdwiuuc  Ibr  keyer  Enieifeee 

AUTOlDG  PUS  KT&**. - ,.»„™^ — £$2.0e* 

^22.00* 
S30.00- 
$30.00* 


Al  TOLOG  FU>  <  Icm  heytr  &  CAT)..... 
K±\  I  K  |\T1  RKM I  KTT I  Paddie  key  ft  Tx 3 

K£YEK  [KTEHFACE  (assembled). — ~* 

Universal  CAT  Interface 
•Works  with  att  computer  readv  transceivers  •Selectable 
(inverted  non- Inverted)  RXD'tfc  TXD  data  I/O  *  Built  ante?  a 
DB-J*?  shclt-  Direct  connection  Co  computet  eliminsies  the 
need  lor  a  DB-25  table. 

CAT  I^J I I'.Rl'ACI1.  Kil ,„,M<h>.<» '•iiHimt j'iiJ.w 

*.  A I  IN  I liKI  At  I-  (tHScmbk-d),, ...-*„„♦„.«$ 55-IH*" 

*For  USA  (irdcni  idjd  SJ  ship  &  handling  for  each  Item. 
(Outside  USA  %*>)  AZ  orders  mu^  induoe  5.5%  ttate  lax. 
Cal]  sign  required  witJt  log    For  I^CW/AT  360k  lice  - 
any  inoniior  -  hard  drive  not  required  but  reccKrniocnded  for 
A:iiip|cjf^  Plus  Plus.   5.25  &  35  in.  floppies.  Note:  GAT 
■  inini  ii  for  Ktnwoc<l™    othtTi  are  forlhcoruiig  CAT 
roninil  UJUdOliafiy  di^Mn.:  ftiicn  tranbceiveT  not  dcUxtrd- 


RAI  F.NTFRPRISES,  *508  N,-i8tli  Dr. 
PhoenLx,  AZ  8>0H  15SA 


CIRCLE  27S  ON  READER  SERVICE  CARD 


Ghassrs  Kite 

CaDine!  Kits 

Assembled  Cabir>ets 

9ope  Box  Kits 

UHF&VHF  Antenna 
Power  Dhrider  Kits 


Rack  Shelves 
Rack  Equipment  Cabinets 
Antenna  Grounding  Kits 
Tower  Mounted  Box  Kits 

Other  enclosures 


Small  sheets  Aluminum  and  Brass 

Charles  Byers  K3IWK 

5120  Harmony  Grave  Road.  Dover,  PA  1 7315 

Phone  717*292-4901 

Between  6PM  and  9:30PM  EST,  Eves. 


CIRCLE  222  ON  READER  SERVICE  CARD 


Two  Meter  Special 


2FSCAN 

4F  HEAD.  *F  SCAN 


S  5.00 

t12J0U 


MOTMICOHACC: 

BFCASlE         $  9.00 

SPEAKER         S  7.00 

WICS  SI  ooo 

GE  DEC  TL 1 33-1 55  MHz  40  WATT  DRAWER  UNIT  ONLY.  WS.00  EACH 
WrTRACC,  $115.00  EACH. 
G£  m£  IE  42^50  MHz,  50  WATT.  DRAWER  UNiT  QNLV.  SK  00  EACH; 

MBHACC  GP'DUP  H1M8 

PORTABUS.  STANDARD  HX-300.2CHAN,  13M«  MHZfTS  00  EAC*1. 
504HOT  MICORS  T74RTA  MCaBAS^1 1  -ALL  ACC   AS  IS  S  Tffi  00  EACH 
MShwd«dS«i«  300 Portat*w«icn»9rs  13^150 MH2         *1i500 
MT  500  m  1 50-1fid  *F  TO*.  I  SET  ELE  WENTS .  AS  IS  S30  00 

cux  on  wim  rot  coaorr  niOL 

ALLSAIES   CASH    QR  CE^VeH  RJCS   SHAPED  BY  UPS 

aW,  WOLFE  COHHUNTCATIONS.  INC. 


tiu 


Avtnut 
5*1 » 


*FAX*FAX*FAX* 
C4063 252-9617 

•  TELEPHONE  *TELEPHONE  * 

C4061  252-9220 


CIRCLE  20  ON  READER  SERVICE  CARD 


1691  MHz  Weather 
Satellite  System 

1691  MHz  Hemt  Pre-amp. 
model  TS-1 691  -P.  Amp  $299 

1691  MHz  Receiver 
model  TS-1 691  -Reevr  $450 

Decoder  Board  &  Software 
model  TS-VGA-SAT3  $300 

Decoder  Board  &  Software 
model  TS-VGA-SAT4  $399 

Low  Loss  (microwave)  Coaxial  Cable  (65  ft) 
with  connectors, 
model!  691  -coaxass'y  $55 

1691  MHz  Loop-Yagi  Antenna 
model  169MY(N)  $99 

1 691  MHz  Loop-Yagi  Extension 
model  1 691 -LY-XTN  $85 

Demonstration  Disc  (IBM-PC  VGA  compatible) 
of  signals  recorded  from  WX-SAT  system,      $5 

Shipping:  FOB  Concord,  Mass. 
Prices  subject  to  change  without  notice. 


Mg^lprCcird 


SPECTRUM  INTERNATIONAL,  INC. 
Post  Office  Box  1 0B4,  Dept.  S 
Concord,  Mass.  01 742,  U.S.A. 
Phone:(508)263-2145 
Fax:  (508)  263-7008 
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PktGOLD  MultiMode 

PK232.  PK86  Owners  !! 
^l        Your  upgrade  Is  here. 


■=;  ^ss    ♦  NetView 


C;  w  *^^J 


] 


f  TNC  Status  Info 

|Z— --- ^k-Cstat 

|  Function  Key  Line 


^^^■^^ 


w 


Features:  Direct  Maildrop  support,  Binary 
File  transfer^  Conference  bridge,  Continuous 
monitoring  even  while  connected,  DOS  shell. 
Ad vanceo  Scroll  back,  Cut  and  paste  editor,  and 
more.  Simply  the  best  program  for  PKSfl  PK232, 
Online  command 
and  mode  help, 

AMTOR: 

PK232   owners, 

Amtor  has  never 

been  so  easy  lo 

use.  On  screen 

you  see  whether 

you  are  sender  or 

receiver.  RQ  or  traffic,  FEC,  SELFECr  AftOlisten. 

etc.  If  you  have  a  PK8S,  and  upgrade  to  the 

PK232.  you'll  *ind  AMTOR  operation  as  easy  as 

Packet  using  our  "quick  connects"  system  and 

other  operaTlng  tools.  The  best  program  for 

Baudot,  Morse,  Navtex.  TDM,  Ascli  and  SIAM. 

the  AEA  Signal  Analysis  mode. 

Read  the  AEA  advertisement   'Many 

superior  programs  have  been  written  for  Host 
Mode"  Know  what  program  they're  talking 
about?  If  you  guessed  PktGOLD,  you're  rlghtr 

Ordering:    Price:  $59.95  (CA  add  Tax)  plus 
S5  S&H.    ffiterFlex  Systems  Design  Corp., 
P.O.  Box  641 8>  Laguna  Miguel,  CA  92607-6418 
(714)  496-6639  VISA/MasterCard  welcome. 


LIFETIME 
WARRANTY 


CIRCLE  77  ON  READER  SERVICE  CARD 


Quality  Microwave  TV  Antennas 


WIRELESS  CABU  -  JFTS  -  MHOS  -  AfnrfM*  TV 
IHlMte  51*1+)  *  Tunwai*  l  9  lo  1.1  Ou. 

•  3&-Ctume(  System  Compile  S  MB  95 

•  12-Oimnd  Sysfcm  CompKn*  $1 14.95 
.  CM  or  arte  (SASE;  for  "FRS"  C*^bg 

PWLUPS  TFCH  ELECT10IICS 
P,0.  Boi  8533  -  ScottSialt,  A2  U1S2 
(S02)  947-7710  (S3 19  Um  H  ihm  trttni 
NUrttrtafB  •  Vin  >  COO  j  «  0m*tt  P"c*t 


CIRCLE  249  ON  READER  SERVICE  CARD 


MAJCCOM 


^i^  AUTOMATIC  AJVTEfllNA  MATCHER 

The  ulrimate  advanced  technology  — 

when  you  need  it  mosl 


k 


P.O.  Bom  502 

Ft.  Lauderdale,  F1.  33302 

(305}  523-6369 

^^THI    1QTTDM    L1)H«>        ~M  AX  GOM'Wd  ■«  •" 

CIRCLE  101  ON  HEADER  SERVlC! 


Cait  Sonny 


CARO 


RUTLAND  ARRAYS 

ANNOUNCES 
THE  HIGHEST  GAIN  ATA  A>TE>T*A  YOU  CAN  1LT! 


F022-ATV 


MEASURED  GAIN  >  13A  did 


ELECTftCAi.  5f>E€lFlCAT)OM& 

MOM 
E-Ha  TF±  <f 

tsa 

MECHANICAL  SPEC*tCATJOMfc 

pnM>  n  rt 

wtas  4>n  if"  a* 

K^   UPH 

Cow  ramvcVv 


ALSO  AVAILABLE 

RA4-M,  HA7-50,  HAB-2UWB,  FQ1M«,  F012-U7.  FOlB-1** 

FOlfl  222,  F022^32,  F022-ATV,  FQ2S-432,  F033 -132,  FO11-M0 

POWER  OIVIDCI1S —  STACKING  FRAME* 


WF  5UFR,Y  TMOb*  HARD  TO  FIW?  PAfita  FOR  f|-tE  hOML  BMLOfcH 

Mfif  Oilnn  irnulntorE  *1&W/1 00,  3/15"  Staruvsi  ^uopar*  11  ^  6^1 00 

AM  *e  UP9  5/M  fn*-  aach  antvi^a,  %1  *aas  el  If »  Mlunwppl 

CALL  OR  WRITE  FOR  OUR  NEW  CATALOG 


AVAILABLE  FROM 


— 


WYMAK  KLStLAKCH 
WAI.DKON.  IN 

FUKDniCK  (jure  Mtms 
soimmn  k.  \±\ 

STtWAAT  KLUnHOMCS 
STAT! AALBs  MO 


RUTLAND   ARRAYS 

1703  WBn*n  SI 

New  CumtwrUPKi  P*  17O70 

(TlTj  77JJ-529B      M^XH    ESf 


=  * 


fldd  9% 
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Number 20  on  your  Feedback  card 


Michael  Bryce  WB8VGE 
2225  Mayflower  NW 
titlon  OH  44646 


The  QRP  Argonaut  II 

The  new  Ten-Tec  Argonaut  II  is  now 
on  the  dealer's  shelves.  The  Argonaut 
II  adds  a  new  dimension  to  low  power 
amateur  communication.  (I  was  lucky 
enough  to  obtain  an  Argonaut  II  at  last 
year's  Dayton  Hamvention) 

If  you  have  ever  own  or  used  one  of 
the  older  Argonauts,  you're  in  for  a  sur- 
prise! The  Argonaut  II  has  a  completely 
new  look  and  feel  tt  weighs  in  at  8 
pounds,  10  ounces  (3-91  kg.).  Overall 
dimensions  are  3-3/4 "  high  by  9-3/4" 
wide  by  12-1/2*  inches  deep  It's  not 
going  to  fit  inside  a  briefcase,  which  is 
why  it's  the  first  Ten-Tec  radio  with  a 
handle  on  the  side.  The  handle  makes 
carrying  the  radK>  from  place  to  place 
easy 

The  Argonaut  II' s  fully  synthesized 
PLL  design  provides  general  coverage 
receive  from  100  kHz  to  30  MHz  for 
CW\  SSB,  AM,  and  FM.  It  transmits  in 
FM,  but  not  AM  Dual  VFOs  are  enjoy- 
able for  operating  split  frequencies  on 
all  ham  bands  from  80  through  10 
meters. 

Lots  of  Memory,  but  No  Scanning 

Of  a  total  of  48  memory  channels, 
00-31  are  simplex  and  hold  only  one 
frequency/mode  setting.  Memory 
channels  32-47  are  duplex  memories 
and  hold  the  frequency  and  mode  infor- 
mation for  both  VFO  A  and  VFO  B.  A 
separate  scratch  pad  memory  can  be 
used  to  hold  lemporary  settings  with- 
out affecting  the  nonvolatile  RAM— 
a  welcome  feature.  Because  of  the 
nonvolatile  RAM,  you  won't  lose  the 
radio's  memories  when  you  turn  off  the 
rig  or  remove  power.  The  clock,  which 
is  displayed  to  the  right  of  the  main 
frequency,  continues  to  run  when  pow- 
er is  removed.  A  small  user-service- 
able 3- volt  lithium  battery  maintains 
the  clock  memory. 

Although  the  Argonaut  II  has  43 
memories,  you  can  t  scan  any  of  them. 
As  a  matter  of  fact,  you  can't  scan  any- 
thing! I  don't  find  this  to  be  a  drawback, 
as  I  wonder  just  how  many  people  scan 
the  bands  in  real  life  anyway, 

The  Argonaut  II  features  a  targe 
bacfctit  LCD  display.  You  can  turn  off 
the  electro-luminescent  back  lighting 
via  a  top-mounted  switch .  The  LCD  is  a 
pleasant  green  glow,  clear  with  good 
contrast.  For  me.  it  could  have  been  a 
bit  brighter.  As  with  most  LCD  displays, 
you'll  lose  contrast  as  you  view  the  dis- 
play from  an  angle  Straight-on  viewing 
is  best 

All  the  operating  parameters  are 
shown  on  the  display.  This  includes  the 
S-meter  and  RF  power  meter.  They're 
one  in  the  same,  and  are  switched  over 
between  transmit  and  receive  >  The  dis- 
play can  become  rather  busy  when  us- 
ing the  full  QSK  If  you  spin  the  VFO 
knob  at  just  Ihe  right  speed,  the  LCD 
wilt  display  odd  characters  Slow  down 
or  speed  up,  and  it  goes  away,  I  called 
Ten-Tec  and  was  told  that  the  speed  of 


Low  Power  Operation 

the  tuning  knob,  when  it  hits  the  speed 
of  the  multiplexing  used  by  the  LCD, 
shows  only  one  segment  at  a  time  be- 
ing displayed  This  is  normal. 

When  I  firsi  started  using  me  Arg* 
onaut  IE,  the  built-in  clock  caught  my 
eye.  As  time  went  by.  I  really  enjoyed 
using  this  nice  feature.  When  using  the 
HIT  control,  the  clock  goes  away  and 
the  display  shows  the  RAT  offset. 

The  main  tuning  control  is  smooth, 
and  features  variable  tuning  rates  from 
10  Hz  to  500  Hz.  selected  with  the 
FAST  button  and  mode.  The  main  tun- 
ing knob  has  a  friction  clutch  to  add 
extra  drag.  I  found  I  liked  the  least 
amount  of  drag  on  the  VFO  knob. 

There  are  two  way  to  change  fre- 
quency: via  the  keypad  or  the  main 


Photo.  The  Argonaut  tt  is  a  great  rig  for  QRP  opera 
tion. 


tuning  knob.  To  use  Ihe  keypad,  you 
must  key  in  the  entire  frequency.  For 
example,  it  you  want  14.023,  that's  ex- 
actly what  you  key  in.  including  the 
decimal  point.  You  can  also  call  up  a 
memory  location  instead  of  tuning  up 
to  the  frequency  you  want.  Space  does 
not  allow  me  to  go  into  deep  detail  on 
programming  the  memories,  or  on  the 
many  different  tuning  features  of  the 
Argonaut  II. 

Power  Requirements  and  Usage 

Putting  the  Argonaut  II  on  the  air  is 
simple.  You  need  only  add  power,  an* 
tenna,  and  key  or  microphone.  Al- 
though Ten-Tec  states  "Energy  effi- 
cient for  practical  battery  operation/1 1 
found  that  you  need  a  BIG  battery  to 
operate  ihe  Argonaut  II  any  length  of 
time.  Ten-Tec  specifies  the  current  at 
1.2  amps  for  receive  and  3  amps  for 
transmit.  Using  a  Fluke  77  digital  me- 
ter, I  measured  the  current  at  920  mA 
at  12  5  volts  with  no  signal.  By  turning 
off  the  backlit  LCD,  I  was  only  able  to 
see  60  mA  worth  of  energy  savings. 

If  the  supply  voltage  drops  to  11  volts 
or  under,  the  Argonaut  tl  will  fail  to  op- 
erate property,  In  fact,  the  Argonaut  II 
will  do  all  kinds  of  strange  things  when 
the  supply  voltage  is  low.  The  revrew 
unit  would  allow  me  to  transmit  out  of 
band!  Yup!  You  name  it,  I  could  trans- 
mit there.  Fixing  the  problem  is  a  two* 
step  procedure.  First,  return  the  supply 
voltage  back  up  to  12.5  volts.  Then  do  a 
soft  microprocessor  reset  by  depress- 
ing the  CLEAR  key  while  turning  on  the 
POWER  switch. 

During  transmit,  the  Argonaut  II  de- 
mands 2,3  amps  from  the  battery  while 
supplying  5  watts  of  RF  into  a  50  ohm 


dummy  toad.  On  40  meters,  the  current 
was  a  whopping  5,4  amps  for  5  watts  of 
RF.  I  don't  know  the  reason  for  the 
extra  current  on  40  meters,  and  didn't 
touch  base  with  Ten-Tec  on  this  mat- 
ter. The  Argonaut  II  produced  5  watts 
across  all  the  bands. 

You  can  add  the  optional  power 
attenuator  for  really  low  power.  You 
get  six  calibrated  Steps  from  5  watts  to 
T0mW\ 

Mode  and  Frequency  Selection 

Placing  the  Argonaut  1 1  on  CW  is  sim- 
ply a  matter  of  selecting  the  mode  and 
frequency.  If  you  have  the  annunciator 
on ,  the  radio  sends  CW  when  the  mode 
is  changed  by  selecting  a  ,+C+l  for  CW, 
and  either  an  "L"1  for  lower  sideband  or 
a  "IT  for  upper  sideband.  Of  course, 
it's  bells  and  whistles,  but  after  a  while  I 
enjoyed  using  it.  You  can  turn  the  an- 
nunciator off  if  you  so  desire. 

There's  a  built-in  VOX  for  SSB  use. 
The  Argonaut  II  has  ihe  new  "soft 
touch'*  controls  for  set- 
ling  the  VOX  gain,  VOX 
delay,  and  anti-VQX  op- 
eration. You  can  also  set 
the  sidetone  level,  but 
not  the  sidetone  pitch 
with  the  soft  touch  keys. 
The  sidetone  pitch  is  in- 
ternally set.  and  while 
you  can  change  it,  the 
tone  is  factory  set  for  700 
Hz  The  sidetone  has  du- 
al functions:  CW  side- 
lone  and  spot  tone. 
Changing  the  pitch  of  the 
sidetone  will  screw  up 
the  spot  function 

The  RF  meter  becomes  an  SWR 
meter  when  the  FWD/SWR  button  is 
pressed.  In  the  FWO  position,  the 
meter  indicates  output  power  with 
full  scafe  equal  to  5  watts  output.  In 
SWR  position,  the  bar  graph  indi- 
cates reflected  power.  Below  2:1  SWR, 
the  scale  is  expanded  by  blinking 
the  bar  graph  segments,  A  perfect 
match  is  indicated  when  the  last  seg- 
ment stays  off  continuously  tt  took 
some  time  to  get  use  to  this  way  of 
measuring  SWR. 

I  did  have  some  trouble  with  the 
key  line.  Some  keyers  I  used  wouldn't 
key  the  radio.  The  RF  came  on,  but 
no  sidetone  was  produced.  Shorting 
out  the  KEY  jack  on  the  back  of  the 
Argonaut  II  produced  sidetone  and 
RF,  My  keyers  use  reed  relays,  not 
transistor  switching,  so  them  should  be 
no  problem  keying  to  ground.  I  cured 
the  problem  by  cleaning  the  plug  and 
jack  going  to  the  Argonaut  II  from  my 
keyer. 

The  Argonaut  II  continues  with  the 
famous  Ten-Tec  keying—fan  I  astic!  In 
fact  the  keying  sounds  a  bit  better  than 
my  Argosy  II.  I  also  enjoy  being  able  to 
slow  down  the  QSK  to  semi-break-in 
keying.  There  is  a  small  reed  relay 
clicking  on  the  chassis  when  keying.  : 
used  the  Argonaut  II  for  AMTOR,  and  l\ 
worked  without  missing  a  single  letter. 
Packet  operation  was  not  tried. 

The  S-Pole  Filter 

One  very  important  new  tool  against 
QRM  is  the  variable  8- pole  crystal  filter. 
You  have  an  infinite  choice  of  filters 
between  2.5  kHz  and  500  Hz!  If  youTre 
like  me,  sometimes  the  500  Hz  filter  is 


too  narrow,  and  the  1 3  kHz  is  too  wide. 
Here  you  have  a  choice „  and  by  tuning 
the  bandwidth  control,  you  can  pick  ex- 
actiy  the  filler  you  require*  Along  with 
the  IF  passband  tuning,  Ihe  Argonaut  II 
is  a  real  fighter  in  the  crowded  bands. 
There's  an  RF  gain  control  and  a  -20 
dB  attenuator  which  help  reduce  Iront 
end  overload  caused  by  stations  near- 
by. An  audio  notch  fitter  rounds  out  the 
QRM  tools.  The  notch  filter  works  quite 
well,  it's  just  a  bit  of  a  pain  to  adjust  as 
the  notch  is  very  sharp,  Slow  tuning  Is 
required  I 

When  I  don't  feel  like  playing  ham 
radio,  I  may  feel  like  listening  to  the 
BBC  on  5972  kHz.  The  Argonaut  1 1  pro- 
vides AM  reception  with  a  6  kHz  ceram- 
ic filter.  The  variable  bandwidth  tuning 
is  not  available  when  receiving  AM. 
The  same  is  true  for  FM  reception.  The 
squelch  for  FM  operation  is  internally 
set.  You  can  turn  the  squelch  on  and 
off  from  a  top  mounted  switch.  The  FM 
transmit  deviation  is  preset  and  inde- 
pendent of  the  MIC  gain. 

The  Receiving  End 

The  receiver  of  the  Argonaut  II  is 
very  good.  I'm  impressed  with  the  way 
it  performed  at  Field  Day,  Operating  on 
40  CW  with  two  other  rigs  on  the  same 
band,  the  Argonaut  II  knew  the  other 
CW  station  was  (about  40  feet  away) 
there,  but  I  still  made  contacts.  The 
phone  operator,  using  an  IC-735  on  the 
same  band,  threw  his  hands  in  the  air 
and  took  a  walk. 

There  are  some  whopper  birdies 
in  the  Argonaut  II.  You  have  to  hunt 
for  most  of  them,  but  some  jump  right 
into  your  arms.  With  an  antenna  con- 
nected, most  birdies  are  under  the 
noise  level  The  PLL  noise  can  be 
heard,  but  I  find  the  Argonaut  It  alt  and 
all  a  very  quiet  receiver.  I  don't  have 
the  means  to  measure  PLL  noise,  I  did 
notice  I  had  to  run  the  AF  gain  control 
almost  three-fourths  full  for  enough  au- 
dio for  me. 

The  Argonaut  J I  has  a  noise  blanker 
thai  really  works.  Mr.  woodpecker  [an 
oveMhe-honzon  backscatter  system 
for  detecting  aircraft}  was  not  on.  so  I 
was  unable  to  see  if  the  noise  blanker 
is  effective  on  him. 

One  point  I  did  not  like  with  the  re* 
ceiver  is  the  ability  to  copy  both  sides 
(from  zero  beat}  of  a  CW  station.  The 
Argonaut  II  sounded  very  much  like  an 
expensive  direct  conversion  rigl  This 
condition  only  occurs  On  CW.  When  on 
SSB  ( upper  or  lower  sideband),  a  CW 
note  does  not  exhibit  this  problem. 
Seems  you  should  move  the  passband 
to  one  side  or  the  other  to  let  the  un- 
wanted signal  fall  out  ot  the  filter.  I  tried 
this,  and  it  works,  but  it  wasn't  in  the 
manual  as  a  solution.  In  defense  of 
Ten-Tec,  the  manual  is  only  an  interim 
manual  with  the  "real"  one  still  in  the 
computer  at  Ten-Tec. 

All  and  all,  the  Argonaut  II  Is  a  fine 
radio.  It's  not  cheap,  but  then  again, 
just  how  much  do  you  Ihink  a  radio  like 
this  should  cost?  Remember  ail  those 
crystal  filters  you  don't  have  to  buy, 
thanks  to  the  variable  bandwidth  B- 
poie  filter!  The  street  price  for  the  Arg- 
onaut II  seems  to  be  hanging  around 
$1200. 

The  Argonaut  II  has  some  unfinished 
edges,  but  it  has  earned  the  right  to  be 
called  an  ARGONAUT! 
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VIDEO  I.D.  BOARD 


•Custom  Graphics  with  your  Call  Sign 

•4  Screens  (2  Hi-res/2  color  bar) 

*  I  2  VDC  Operation 

•Instant  Video  ID 

•Video  Relay  for  switching  in  Live 

Camera  Video 
•Built-in  Automatic  Sequencer-Timer 

{steps  through  all  four  screens) 

VDG-1  with  pre-programmed  calls: 

$99 

Calf  or  write  for  catalog  of  available  graphics 

ELKTRONICS 

1 2536  T.R,  77  -  Findlay,  OH  45840 
(419)422-8206 

ELKTRONICS 
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Measure  Up  With  Coaxial  Dynamics  Model 

83000A  RF  Peak  Reading  Wattmeter 

Take  a  PEAK  with  Coaxial  Dynamics  "NEW"  Model  83000A,  designed 
to  measure  both  FWD/RFL  power  in  CW  — .. 

and  FM  systems  simply  and  quickly. 
Then  with  a  "FLIP"  of  a  switch, 
measure  "PEAK  POWER"  In  most 
AM,  SSB  or  pulse  systems.  Our 
Model  83000A  features  a  complete  se- 
lection of  plug-in-elements  plus  a  2 
year  warranty.  This  makes  the 
Model  83000A  an  investment  worth 
looking  at.  So  go  ahead,  take  a 
"PEAK",  you'll  like  "WATT11  you  see! 
Contact  us  for  your  nearest  autho* 
rized  Coaxial  Dynamics  representa- 
tive or  distributor  in  our  world-wide 
sales  network. 

COAXIAL 

DYNAMICS, 

INC. 


15210  Industrial  Parkway 
Cleveland,  Ohio  441 35 
216-267-2233 
1  ^800-COAXIAL 
Fax:  216*267-3142 

Service  and  Dependability ,  , 


a  Part  of  Every  Product 


CIRCLE  S  ON  HEADER  SERVICE  CARD 


CIRCLE  186  OH  READER  SERVICE  CARD 


New  AOR 
Scanner 


AR1000 

TocnJ  Pnof.  FraighLFmjMiid 
(£xp?«  Stopping  Optional* 


9 


429 


•Continuous 
coverage 

UHFTV 
0004051 

•AM,  FM  and  wide 
band  FM  tuning  modes 

•10  Scan  Banks.  10  Search  Banks 
•Seieciabte  PrioriEy  Chamwi 
•Selectable  Search  tncremente, 

•Permanent  memory  backup 

■  26  Day  Satisfaction  Guarantee. 

Full  lehmd  if  nnrt  Satisfied 

■  No  Frequencies  cutout 

■  All  normal  accessories  included 

•  Ssae  6  7/8'H  x  1  3/4*D  x  2 I  & W 
Wi  12  oz 


COMMUNICATIONS 
10701  E.  106th  St.  Indpis..  IN  46256 

TollFree800-44b-7717 

Visa  and  MasiWGAfd 

(COD  ssightly  highei ) 

FAX  1317)  849  8794 


CIRCLE  164  OK  READER  SERVICE  CARD 


Th 


ej  no-hole,  On-Glass*, 
mobile  antenna  that 
ins  tails  in  15 -minutes. 


Capacftive  coupling  establishes  highly 
tuned  circuit  through  glass  with  no 
measurable  signal  loss. 

No  ground  plane:  Full  halfwave  design  — 
performance  equal  to  practical  5/8  wave 
installations. 

DUO-BOND"  mounting  for  firm,  fast, 
waterproof  bonding.  Removable  without 
damaging  car  or  antenna. 

No  holes:  No  vehicle  damage;  fast,  easy 
cable  routing.  ;.^_ 

Models  for  2  meter,  220  MHz  and  UHF 
amateur  bands.  Ik 


the  antenna  specialists  co 


X 


a  member  of  The  Alfen  Group  inc. 

30500  Bruce  Industrial  Parkway 

Cleveland,  OH  44133-3996 

216/349-8400,  Tetex:  4332133,  Fax:  216/349-8407 


"helping  the  world  communicate 
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CIRCLE  6  ON  READER  SERVICE  CARD 
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Number  2t  on  your  Feedback  card 


TTYLOOP 


Marci  Leavey.  M,Q.,  WA3AJR 
6  Jenny  Lane 
Baltimore  MD  21208 

Software  Sources 

In  Ihe  past  I  have  often  mentioned 
this  or  that  program  or  utility  which  can 
make  an  amateur's  life  easier.  With  the 
wide  base  of  personal  computers  in  the 
ham  community,  the  probability  of  find- 
ing software  thai  meets  your  needs  ts 
fairly  high.  Nevertheless,  locating  the 
source  of  thai  software  is  anot  her  matter . 

Swapping  with  friends  is  probably 
the  most  direct  way  of  obtaining  the 
latest  shareware  or  public  domain  of- 
fering. But  the  program  you  heard 
about  may  not  be  available  locally,  or 
you  might  not  be  able  to  pin  down  your 
friend  for  a  copy.  The  question  of 
"viruses"  also  enters  into  the  picture 
when  performing  a  personal  swap. 

The  next  step  up  the  ladder  to  suc- 
cessfully locating  your  software  is  the 
local  bulletin  board  system,  or  BBS, 
Here  in  the  Baltimore  area  we  have 
many  such  BBSs,  several  of  which  em- 
phasize a  particular  machine  or  pro- 
gram type,  Games,  graphics,  utilities, 
and  even  amateur  radio,  all  have  their 
proponents.  Ol  course,  most  local  ma- 
chines are  limited  to  one  telephone 
line,  so  a  long  winded  (busy- fingered?) 
caller  can  tie  up  the  machine  for  hours, 
Also,  the  quality  of  the  stuff  online  is 
often  dependeni  on  the  perseverance 
of  the  system  operator  {SYSOP).  It's  a 
big  job,  and  the  fifes  frequently  fali  into 


Amateur  Radio  Teletype 

disrepair.  Some  boards  charge,  and 
some  request  uploads.  Some  boards 
are  great,  and  others  passable  Some 
are  forgettable.  I  guess  the  old  adage 
prevails:  You  pays  yer  money  and 
takes  yer  choice, 

CompuServe 

On  the  national  level,  the  pickings 
get  better.  In  my  opinion  the  biggest, 
most  complete  board  is  CompuServe 
(CIS).  This  massive  data  information 
service  has  just  about  everything  you 
could  want— for  a  price  -  Access  CIS 
may  be  through  a  text  based  terminal, 
Or  a  variety  of  "front  ends."  The  Com- 
puServe Information  Manager  (CIM)  is 
OS's  proprietary  terminal  program 
that  accesses  the  service  through  a 
windowing  type  environment.  Compu- 
Serve is  not  cheap,  but  it  is  good  If  you 
need  some  information,  and  are  willing 
to  pay  for  it,  CIS  is  the  answer. 

To  the  best  of  my  knowledge,  all  of 
the  national  data  services  screen  all 
files  available  for  download  for  the 
presence  of  viruses  and  trojans.  While 
viruses  should  not  be  a  problem,  I'd 
still  exercise  caution  with  new  files. 

Delphi 

Another  national  board  I  have  spo- 
ken of  is  Delphi.  Significantly  smaller 
than  CIS,  Delphi  boasts  many  forums, 
including  a  hobby  forum  that  has  a  sec- 
tion for  ham  radio,  and  thousands  of 
programs  and  information  packets  to 
download.  Using  a  simple  text-based 


interface,  about  any  terminal  program 
can  dial  into  Delphi  and  find  something 
of  use. 

America  Online 

This  national  online  service  distin- 
guishes itself  both  by  its  interface  and 
its  cost  effectiveness.  The  log-on 
screen  of  America  Online  wiil  show 
you  what  I  mean  by  a  unique  interface. 
America  Online  is  built  upon  the 
Geoworks  operating  system.  This  is  a 
graphical,  windowing  environment  that 
is  similar  to,  yet  different  from.  Micro- 
soft Windows.  The  program,  which 
does  require  a  graphics  card,  can  be 
booted  either  from  the  DOS  prompt,  or 
run  from  a  Geoworks  system.  It  can 
also  be  run  under  Windows. 

The  terminal  program  installs  easily 
from  supplied  floppy  disks  to  a  hard 
drive,  configuring  itself  to  the  installed 
system.  Installation  is  well  behaved, 
with  no  wild  rewriting  of  the  AUTOEX- 
EC.BAT or  CONFIG.SYS  files  taking 
place.  Once  the  program  is  installed,  it 
dials  out  on  an  800  toll-free  number  to 
locate  current  phone  numbers  for  your 
area  You  are  asked  to  choose  which 
number  to  call,  and  an  alternate  num- 
ber as  well.  This  information  is  stored 
in  the  program's  configuration  files,  to 
be  used  as  indicated. 

Logging  onto  America  Online  is 
about  as  easy  as  clicking  a  mouse 
pointer  and  typing  in  your  password. 
The  America  Online  program  does  not 
store  your  password  internally.  Having 
entered  the  system,  the  welcome 
screen  is  displayed.  Flags  and  icons 
tell  you  of  new  features  and  top  news 
stories,  and  let  you  know  whether  you 
have  E-mail  waiting  or  not.  Clicking  on 
any  of  these  icons  will  quickly  take  you 
to  the  desired  feature. 
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Fron:  0oue£3l1 

File?  KENUDOD.EXE  (67786  bytes) 
DL  tine  (2400  baud):  <  7  Minutes 
Download  count :  17 

RUTHQR:    Dove  Kelley,  UR7GPF 

EQUIPHEMT:  Kenwood  twKh  RS-232  Interface,  PC  256k  nln 

NEEDS:     Hono  or  Color  nonitor,  floppy  or  hard  driue  ok 


Here  t3  a  program  that  «MI  do  nost  of  the  basic  controlling  of  any 
Kenwood  radio  with  the  Kenwood  interface  or  one  of  those  frow  73. 
Unlike  many  that  are  out  there  you  con  control  the  radio  uia  the 
if  computer  OR  at  the  controls  of  the  radio... and  the  changes  are  made 
Ijipjthe  screen  either  way.   It  includes  an  10  timer,  a  way  to  print  you 
nemory  listing  from  the  radio  and  It  can  euen  send  the  frequency  In 
Horse  Code  it  you  press  the  space  bar.   RLSDj  the  frequency  Is 
displayed  in  UERV  LARGE  NUflBERS.   This  is  a  great  program  for*  sight 
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Figure  1.  America  Online 's  Ham  Radio  SfG>  This  screen  describes  a  fife  on  computer  control  for  Kenwood  transceivers. 
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Like  many  other  large  BBSs,  Ameri- 
ca Online  features  many  special  inter- 
est groups,  supporting  a  variety  of  top- 
ics, Compu te rand  non-computer  SIGs 
are  present,  ranging  from  education  to 
religion,  from  aviation  to  amateur  ra- 
dio. Amateur  radio?  Yep,  Figure  1 
shows  a  screei*  from  the  Ham  Radio 
SIG.  Here,  we  are  looking  at  the  de- 
scription of  a  file  avail  a  We  for  down- 
loading that  deals  with  computer 
control  of  Kenwood  radios.  Other 
available  files  are  visible  in  the  partially 
covered  window  to  the  right  of  the 
screen.  In  the  Ham  SIG  are  separate 
directories  for  IBM  PC  compatibles, 
and  for  Apple,  Mac,  and  text  files  as 
well.  A  comparatively  complete  listing 

W  you  are  going  to  pay  for  an  online 
service,  though,  there  has  to  be  more 
than  SIGs  and  program  downloading 
America  Online  comes  through  in  this 
regard,  with  a  full  spectrum  of  games, 
some  multi -player,  in  addition  to  news 
and  reference  material.  The  Grolier 
Online  Encyclopedia  is  available  for 
searches,  and  even  contains  informa- 
tion about  ham  radio. 

Pricing  tor  America  Online  is  reason- 
able, with  average  hourly  rates  at 
around  $5  an  hour,  I  can't  be  more 
exact  with  the  price,  as  the  folks  there 
tell  me  that  they  are  in  the  process  of 
reviewing  and  revising  the  price  struc- 
ture. Still,  the  overall  cost  is  quite  com* 
petitive,  and  remains  on  the  low  side  of 
national  online  databases. 

Getting  On  Line 

Interested?  About  all  it  took  to  con- 
vince me  that  America  Online  was  a 
valuable  service  was  playing  with  it  for 
a  few  hours.  If  you  want  to  see  for  your- 
self, there  are  at  least  three  ways  you 
can  gain  access.  The  easiest  way  is  to 

call  them  at  1-800- 
827-6364  and  say  you 
want  to  I  ry  the  se  rvice . 
The  next  easiest  way 
is  to  send  in  one  of  the 
cards  or  coupons 
bound  into  most  of  the 
computer  magazines 
out  there  these  days. 
Finally,  if  you  send  me 
your  name,  address, 
phone  number,  com- 
puter type,  disk  size, 
and  all  that  other  stuff, 
I  will  forward  the  infor- 
mation to  America  On* 
fine  for  you,  and  see 
that  you  receive  a  set 
of  disks  with  all  the  in- 
formation you  need  to 
try  oul  America  On- 
line. 

I've  got  more  on 
tap  for  next  month, 
and  the  pile  of  your 
letters  is  getting  high 
enough  that  I  may 
just  devote  a  column 
or  two  answering 
questions,  both  sim- 
ple and  complex. 
Keep  'em  coming!  For 
now,  you  may  reach 
me  on  CompuServe 
(75036.2501 }.  Delphi 
(MarcWA3AJR),  or 
America  Online  (Mar- 
CWA3AJR),  as  well  as 
by  mail  at  the  above 
address. 
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PAY  TV  AND  SATELLITE  DESCRAM8LING 
ALL  NEW  1992  EDITION         ALL  NEW 


It  s  up  io  me  minute  Ail  new  update  on  cable,  ameJess 
and  satellite  Tumnons.  bypasses,  circurts,  chipping.  btiJ- 
tett.  bags.  Dectec,  Liberty  One.  ECM's,  data  reader, 
prog  camming,  and  lots  more.  Our  best  yet.  Only  Si  5  95 
Other  (all  different)  editions  1991.  1989,  Volume  One 
r Basics)  Si 5  95  each.  MDS  Handbook  $9  95  Satellite 
Systems  Under $600  $12  95  Any  3/S29  95 Of  6/S4995 
Video  $29.95  Scrambiwg  A/eivs  Monthly  (24  9Sfyr. 
Sample  £3,  All  new  catalog  SI  -  Shipping  costs  Included. 


Scrambling  News.  1552  Hertel  Awe..  Buffalo,  NV  14216 
Voice™ (7i6) 874-2088  COD'sare OK.  Add S6. 


CIRCLE  36  ON  READER  SERVICE  CARD 


BATTERIES 

Nickel-Cadmium,  Alkaline,  Lithium, 
Sealed  Lead  Actd  For  Radios,  Computers, 
Etc  And  All  Portable  Equipment 

YOU  NEED  BATTERIES? 
WE'VE  GOT  BATTERIES! 

CALL  US  FOR  FREE  CATALOG 


E.H.YOST  &  CO 

7344TETfVARD, 
SAUK  CITY,  Wl  53583 

(608)643-3194 
FAX  608-643-4439 
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Why  buy  a  TNC? 
PC  HF  FAX  +  PC  SWL  $1 19 


SPECIAL  COMBINATION  OFFER 


For  a  limited  time  if  you  orcfcr  P€  HF  FAX  S99  [see  our 
other  ad  in  this  issue},  you  can  add  PC  SWL  lor  only  £20 

instead  of  our  regular  low  p^ce  of  $99 .00. 

PC  SWL  contains  the  hardware,  software,  instructions 
and  frequency  lists  needed  to  allow  you  to  receive  a  vasE 
variety  of  digital  broadcasts  transmitted  over  shortwave 
radio.  All  you  need  is  any  IBM  PC  or  compatible  computer 
and  an  SSB  shortwave  receiver  The  product  consists  of: 
Demodulator 

Digital  Signal  Processing  Software 
SO  Page  Tutorial  Reference  Manuel 
World  Press  Frequency  List 
Tutorial  Audio  Cassette  with  Sample* 
PC  SWL  automatically  decode*  Morse  code.  Rad-o 
Teletype  FEC  (forward  error  correcting  code),  SELCAL 
(setectrve  oaiing  transmissions),  and  NAVTEX 

PC  SWL  lets  you  tune  rfi  on  world  press  services  with 
up  to  the  m*nute  news  meteorological  tjroadcasts  ^sm 
radio  operators,  coasts  shea  station,  aviation  tele*  and 
much  more  digrtal  action  on  the  shortwave  bands   Find  all 
the  utility  station  act  .on  you  have  been  missing    PC  SWL 
software  uses  the  processor  in  your  PC  to  do  tne  work,  why 
pay  tor  another  expensive  box  when  a  simple  interface  and 
your  PC  and  do  the  job? 
ADVANCED  FEATURES: 
Tuning  Oscilloscope 
Digital  Waveform  Presentations 
Auto  Calibration  and  Code  Recognition 
Continuously  Tunable  Titter  Frequencies 
Variable  Shift 

Adjustable  CW  Ffler  Sensitivity 
Unattended  Capture  and  Priding 


Software  Systems  Consulting 

615  S.  El  C ami  no  Real.  San  Ctemente.  CA  92672 
Te!;(7l4>498-5784   Fax: (7 14)498   0568 
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MOTOROLA  RADIUS 

•  For  the  discriminating  amateur  involved  in 
commercial  communications  as  well.  Meet 
significantly  tighter  commercial  specs! 

•  Up  to  40%  discount 

•  3  year  warranty  by  Motorola,  an  added  year 
provided  by  Procomm. 

•  Mobiles/handhelds  and  accessories  to  meet 
your  amateurVcommercial  needs 
simultaneously. 

Motorola  Catalog  $1 0— 

refundable  with  purchase. 

r  J  n-rra.  PMC0MM 

I  I  "  It  ■  1948  Coventry  Cl 

1  ^      ™  ■       Thousand  Oaks,  CA  91362 

Phone:  805-497-2397 


GO  WITH  THE  WORLD  LEADER  IN  LOGGING  SOFTWARE! 


The  WB20PA  LogMaster 


HF  Logging  System  for  PC  Compatibles 


♦  OSY  and  Send  DX  Spots  from  DX  Packet  Cluster  Window. 

♦  Kenwood.  SJcom.  and  Yaesu  Rigs. Supported 

♦  Import  K1EACT  (Or  Any  Other  Format  Upon  Request). 

♦  Auto  "Needs"  Indicator  As  You  Enter  Log  Information, 


♦  Used  Bf  The  Gordon  West  Radio  School 

♦  Featured  At  The  W5MIR  Space  Exhibit. 

♦  Simple  To  Operate.  Full  Featured,  and  Very  Powerful. 
+  30  Day  Money  Back  Guarantee 


$69.95  Complete,      Demo  Disk  $5.00  (Refundable  With  Purchase) 

Sensible  Solutions 

fcOi  Box  474,  Middletown,  NJ  07748,  U.S.A.,  Tel:  1-800-538-0001 

Outside  of  US  And  Canada:  (908)  495-5066 
VISA  and  MasterCard  Accepted 

"Prcfrsfion*}  Software  For  The  Radio  Amalatr.  -  TV  ihfftmtce  Is  Clear  To 'Set" 
Come  See  US  at  Dayton    European  Distributor:  L  E,  Reuners  Box  213,5-2fil  23  Laral&krQrar  Sweden  TefcW!&- 13926 


0ELIMINATE 
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NI-CAD  Battery  Problems! 

THE  lslikJr. 


DECHARGING    SYSTEM 


Ready -Pate  Jr.  cues  common  Nl-Cad 
'Memory1  by  property  decharging NhCad 
cells  and  pocks.  Automatically  stops  dis- 
charge at  proper  level,  then  balances 
and  equalizes  cell  voltages!  Fof  AAA,  AA, 
C  P  &  D  groupings ,  or  Ni-Cad  packs  which 
are  between  70  MaH  end  1200  MaH, 
Mobile  facias,  phones,  RC  hobby,  cordless 
tools,  etc,  al  use  fsR-Cads . . .  gefem  back 
in  shape  with  Reody-Pcfc  Jr.! 

COMES  WITH  3  CONNECTION  SVSTBrlS:  AJJigotOf  cl**,  9v  batter*  snap,  and  AoJustabJe  Vetera 
system  to  fit  AH  X^efver  and 


Chk,  M.O, 

(Ft  odd  6% 

■dfttoo 

FO*     CAMCORDERS! 

Arte  for 
R*ooyPakll 
D«chcioef. 
All  6.  9.6. 
12vpocfc*. 


flat  pads. 


CHOOSE    LOW 

OR    H/GHRANGE 


LOW       RANGE      UNIT 

for  7,2, 8,4, 9,6,10,8  volt 

HI      RANCE     UNIT 

tor9A1QA  12, 13.2  volt 

M4.95   *och   :sAHmc*ud*cn 


(904)  395  -  9893 

PhonaHoui 
tlam-7  pro,  Est  Mon  -  Fri 
3813-7  N  Morro*  $r*lS 

TdkiTQJW*,  FL  32303 
MADE     tN     usa"1 
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Number  22  on  your  Feedback  card 


AM  SATS 


Andy  MacAliister  WA5Z1B 
14714  Knightsway  Drive 
Houston  TX  77083 


Satellite 

Operation  Resources 

For  new  amateur  satellite  enthusi- 
asts, finding  information  about  the 
ham  sat  s  can  be  a  problem.  There  nev- 
er seems  to  be  enough  data  to  satisfy 
the  appetites  of  newcomers.  Fortu- 
nately, there  are  organizations  around 
the  world  dedicated  to  ham  sat  pro* 
grams,  books  covering  the  topic  in 
depth,  magazine  columns,  packet  ra- 
dio distribution  of  bulletins,  standard 
telephone  BBS  systems  with  data. 
tracking  programs,  and  satellite  opera- 
tional information  resources. 

Organizations 

AMSAT-NA,  the  Radio  Amateur 
Satellite  Corporation  of  North  America, 
is  the  best  all-around  source  for  current 
information  on  the  amateur  satellite 
program.  Membership  is  $30  per  year. 
This  pays  for  the  bi-monthly  magazine 
and  helps  with  the  high  cost  of  satellite 
design,  construction,  and  associated 
taunch  expenses,  The  magazine,  The 
AMSAT  Journal,  provides  construc- 


Amateur  Radio  Via  Satellite 


Group)  BBS  at  (214)  394-7438  is  an 
excellent  source  of  current  information 
and  data. 

Project  OSCAR  provides  a  tH-month- 
ly  newsletter,  "The  OSCAR  Letter.1' To 
subscribe,  send  a  check  for  $10-00 
made  out  to  Project  OSCAR,  and  mail 
it  to  The  OSCAR  Letter' r  editor. 
Leonore  Guimont  KA6UCD,  5030  July 
St.,  San  Diego,  CA  921 10-1 112.  In- 
clude six  self -add  ressed*stamped  en- 
velopes {52  cents  postage  on  each) 
with  your  callsign  large  and  clear  in  the 
upper  left-hand  corner.  Their  publica- 
tion typically  runs  15  pages  and  con- 
tains information  pertinent  to  California 
activities  of  Project  OSCAR  and  relat- 
ed amateur  satellite  projects.  To  be- 
come a  supporting  member  of  the  or- 
ganization, send  a  check  for  $20.00 


Photo  A.  Sateflite  Experimenter's 
Handbook  by  Martin  Davidoff  K2U8C 
is  available  from  A  MSA  T  or  the  ARRL 

tion,  software,  and  informative  articles. 
To  join,  call  (301)  589-6062,  or  write 
AMSAT,  a50  Sligo  Ave,  #600,  Sirver 
Spring  MD  20910  New  members  re- 
ceive a  membership  certificate  and  a 
package  of  introductory  material  about 
the  amateur  satellite  program.  They  al- 
so get  discounts  on  all  the  many  soft- 
ware  products  AMSAT  sells  for  satel- 
lite tracking  and  telemetry  decoding. 

AMSAT  volunteers  provide  a  weekly 
news  service  via  packet  radio  bulletins, 
updating  satellite  activities  and  related 
topics.  Orbital  data  for  popular  satellite 
tracking  software  is  also  available.  The 
data  and  bulletins  can  be  found  on  vari- 
ous terrestrial  BBSs  and  via  UoSAT- 
OSCAR-14  and  the  microsats.  The 
AMSAT/DRIG  (Dallas  Remote  Imaging 


The  AMSAT  Journal 
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Photo  a  The  AMSAT  Journal  is  a  bi- 
monthly publication  for  AMSAT  mem- 
bers, 

along  with  six  address  labels  or  ad- 
dressed envelopes. 

AMSAT-UK,  the  Radio  Amateur 
Satellite  Organization  of  the  United 
Kingdom,  is  another  excellent  source 
of  input  via  their  monthly  magazine 
OSCAR  News.  A  minimum  donation  of 
19.25  pounds  sterling  per  year  (about 
$36}  is  required  for  North  American 
members.  They  accept  VISA  and 
Mastercard,  so  payment  is  easy.  From 
ttie  U.S.,  the  phone  number  is  1-011- 
44-989-6741  {UK  business  hours). 
FAX:  1-011-44-389*3430  (24  hours). 
Ttie  address  is  AMSAT-UK,  the  Secre- 
tary, 94  Herongate  Road.  Wanstead 
Park,  London  E12  5EQ,  England,  Unit- 
ed Kingdom. 

Several  other  AMSAT  organizations 
around  the  world  publish  magazines 
and  newsletters.  AMSAT-OL  in  Germany 
has  one  of  the  largest,  but  it  Is  in  Ger- 
man AMSAT  Australia  prints  a  newslet- 
ter for  members,  as  does  South  Africa 
AMSAT;  but  ttie  cost  to  receive  these 
becomes  prohibitive  since  they  do  not 
accept  foreign  currency  or  credit  cards. 

Newsletters 
There  are  currently  two  independent 


A  Btginnrr's  Guide  To  OSCAR- 13 
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Photo  C.  A  Beginner's  Guide  to 
OSCAR-13  by  Keith  Bergfund 
WB52DP  is  a  valuable  AMSAT  publi- 
cation with  useful  information  on  set- 
ting up  and  running  a  complete  sate?* 
lite  station. 

newsletters  published  in  the  U.S.  ad- 
dressing the  amateur  satellite  pro* 
gram;  the  "OSCAR  Satellite  Report" 
(OSR)  and  the  "Satellite  Operator/' 
Both  are  available  from  R,  Myers  Com- 
munications. P.O.  Box  171  OS,  Foun- 
tain Hills  AZ  8526^71 06. 

OSR  covers  timely  news  items  with 
its  two- week  publication  schedule. 
Regular  features  include  satellite  or- 
bital element  setsT  DX  news,  and  satel- 
lite operating  schedules.  Other  fea- 
tures and  sometimes-controversial 
editorials  also  appear.  The  cost  is 
$29.00  per  year  in  the  U.S..  including 
first  class  mail  delivery. 

"Satellite  Operator''  is  devoted  to  in- 
depth  discussions  on  technical  satel- 
lite topics  and  operational  information, 
including  weather  FAX  and  NASA  ac- 
tivities in  addition  to  amateur  satellite 
material.  Publication  Is  monthly  for 
$33.00  per  year  via  first  class  mail. 
When  ordered  together.  OSR  and  "Sat- 
ellite Operator"  are  $56.00  per  year. 

Columns 

Most  amateur-radio  magazines  have 
columns  devoted  to  amateur  satellite 
topics.  This  column  has  been  a  regular 
feature  since  January  1987.  At  least 
once  a  year,  li73"  also  has  a  special 
satellite  issue  with  a  full  range  of  arti- 
cles devoted  to  OSCAR  activity. 

QST,  World  Radio,  and  Spec-Corn 
provide  regular  columns  about  ama- 
teur  satellites.  Popular  Communica- 
tions has  a  column,  "Satellite  View"  by 
Don  Dickerson  N9CUE,  thai  often  car- 
ries information  on  amateur  activities. 

The  Radio  Society  of  Great  Britain 
provides  a  satellite  column  in  its  maga- 
zine Radio  Communications,  while 
Practical  Wireless,  also  from  the  UK, 
has  featured  a  satellite  column  by  Fat 
Gowen  G310R  for  several  years.  A  few 
other  foreign  publications  with  ama- 
teur satellite  columns  include  Ham 
Radio  Today  (UK)  and  DUBUS  from 
Germany  (English  version). 

Books 

White  there  have  been  many  books 
about  satellites,  only  a  few  feature 
amateur  radio  satellites.  Finding  these 


books  has  been  a  problem  for  the 
new  enthusiast  trying  to  (earn  about 
AMSAT  and  the  OSCARs. 

The  Satellite  Experimenter's  Hand- 
book, an  ARRL  publication,  is  the  most 
comprehensive  guide  to  the  hamsats. 
Every  devoted  satellite  chaser  should 
have  a  copy.  This  large-format  soft- 
cover  book  by  Martin  Davidofl  K2UBC 
can  be  purchased  from  AMSAT,  the 
ARRL  or  at  many  radio  stores  [also 
from  "Uncle  Waynes  Bookshelf"]  for 
$20.00.  Topics  covered  range  from  the 
history  of  the  amateur  satellite  pro- 
gram to  Orbital  mechanics  and  antenna 
construction. 

A  Beginner's  Guide  to  OSCAR- 13  by 
Keith  Berglund  WB5ZDP  is  an  AMSAT 
publication  describing  what  it  takes  to 
get  on  the  air  with  AMSAT -OSCAR-13. 
the  most  advanced  amateur  satellite  in 
orbit  today.  Since  its  introduction  in 
1969,  this  publication  has  been  a  favor- 
ite for  newcomers.  The  price  is  $7.00 
from  AMSAT. 

The  ARRL  Satellite  Anthology  is  a 
compilation  of  OS  farticlos  on  amateur 
satellite  operation  and  hardware.  It 
brings  together  many  of  the  best  pa- 
pers in  one  reference  source  and  is 
$5.00  from  AMSAT  or  the  ARRL 

For  those  interested  in  satellite 
telemetry.  Decoding  Telemetry  from 
the  Amateur  Satellites  by  G.  Gould 
Smith  WA4SXM  is  a  good  choice- 
Gould  describes  telemetry  systems  of 
past  and  current  spacecraft  complete 
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Photo  D.  "OSCAR  Satellite  Report"  is 
a  bi-weekly  newsletter  for  satellite  en- 
thusiasts containing  timely  information 
on  the  amateur  satellite  program  pub* 
fished  by  R.  Myers  Communications. 

with  details  on  the  various  formats  and 
conversion  formulas  encountered. 
This  is  another  AMSAT  publication  and 
sells  for  S1 5  00. 

One  of  the  newest  AMSAT  books  is 
The  PACSAT  Beginner's  Guide.  It 
covers  the  basics  on  setting  up  and 
operating  a  packet  satellite  station. 
The  original  version  of  the  guide  did  not 
include  information  on  high  speed 
9600  bps  operation  via  U-O-M.  but  it 
did  thoroughly  discuss  1200  bps  activi- 
ty through  PAC SAT-OSCAR- 16  and 
LUSAT-OSCAR-19.  For  $10.00,  the 
book  includes  PC  software  for  salelfite 
access  on  a  360K  5.25"  disk. 

OSCAR  Satellite  Revue  by  Dave  In- 
gram K4TWJ  is  an  anthology  of  CO 
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magazine  articles  from  the  1960s,  (t 
also  provides  updates  to  those  articles 
based  on  current  information .  Pub- 
lished by  MFJ.  this  43-page  booklet 
can  provide  another  point  of  view  of  the 
amateur  satellite  program.  The  price  is 
less  than  $10  00  from  most  ham  radio 
stores. 

The  Spece  Radio  Handbook  by  John 
Branegan  GM4IHJ  is  an  RSGB  publi- 
cation. Published  in  1991,  this  242- 
page  reference  starts  with  space  radio 
physics.  Later  chapters  cover  tracking 
methods,  reception  technique^  and 
many  other  topics  through  to  the  future 
of  amateur  radio  in  space  and  even 
lunar  beacon  systems.  This  new  book 
is  not  easily  found  in  the  U.S.,  but  in- 
quiries can  be  sent  to  the  Radio  Soci- 
ety of  Great  Britain.  C  ran  born  a  Road. 
Potters  fiar.  Herts  ENS  3JE,  England, 
United  Kingdom, 

Every  year  AMSAT  hosts  a  space 
symposium.  The  proceedings  of  these 
gatherings  are  typfcaNy  published  by 
the  ARRL.  Copies  can  be  obtained  for 
$12.00  each  for  recent  years  The  lat- 
est from  the  November  1991  Sympo- 
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Photo  E.  "Satellite  Operator"  is  a 
monthly  publication  from  R.  Myers 
Communications  featuring  articles  of 
interest  for  satellite  operators. 


slum,  makes  excellent  reading,  and 
contains  258  pages  of  material  ranging 
from  S-band  principles  to  South 
African  satellite  efforts. 


Ham  help 


We  are  happy  to  provide  Ham  Hetp  listings 
free  on  a  space  available  basis.  To  make  our 
job  easier  and  to  ensure  that  your  ttstmg  ts 
correct  please  type  or  print  your  request 
deafty.  double  spaced,  on  a  tuU  (Sto'xll*) 
sheet  of  paper  Use  upper-  and  tower-case 
tetters  where  appropriate  Atso,  print  num- 
bers carefully— a  t,  for  example,  can  be  mis- 
read as  the  tetters  fori,  or  even  the  number  7. 
You  may  aiso  upload  a  listing  as  E-mail  to 
Sysop  to  the  73  BBS.  (603)  525-4438.  8  data 
bits,  0  parity,  t  stop  bit.  Please  remember  to 
acknowledge  responses  to  your  requests. 
Thank  you  for  your  cooperation. 

I  am  trying  to  tocate  schematics  ar>d/or  a 
power  supply  for  an  old  Collins  KWM-1  Bob 
Harwell  AB4AV.  3005  Lakeshore  Blvd..  Saint 
Cloud  FL  34769,  (407)  957-7659  or  (407) 
843-8434. 

Fellow  ham  needs  programming  documen- 
tation tor  COM  U-16  HT  WiU  pay  (ot  cost  of 
dup)  k atton  and  postage  Can  also  accommo- 
date file  trans <ef  through  2400  baud  modem 
Contact  Roy  Hollo  way.  with  price  and 
method,  at  {414}  927-5308.  or  via  PQ.  Box 
436,  Reesevttle  Wt  53579-0436. 

I  have  a  complete  col  taction  of  73  I'd  tike  to 
imd  a  new  home  for ,  Dan  Lester,  Box  7606, 
80fSelD837Q7-1606. 

I  would  like  lo  hear  from  someone  who  can 
tall  me  how  to  connect  my  Yaesu  FMQ1E  to 
I  he  MFJ- 21 1  Digi-Dial.  This  is  a  discontinued 
adapter  which  shows  the  operating  Iraq uency 
on  a  frequency  counter.  Tony  Statnaker 
WA4LPJ,  2358  Otd  A),  Rd..  Thomaston  GA 
30286. 

Wanted:  Schematic  and  any  other  into  on 

Model  RAS*S  receive*  and  matching  power 
supply  (mid  Jan.  7,  1943,  contract  num- 
ber NXss20976j  Thank  you  John  Lovett 
KD4EUH.  27 1 6  Gerald  Ford  Dr  East,  Cor- 
dova TN  38018  (901)  398-8745. 

I  am  looking  (or  a  schematic  or  info  on 
jumper  placement  tor  AC  DC  Electronics 
(Emerson)  Model  RE754B  power  supply  l  will 
pay  all  cost  Mary  N1HFP,  28  Maywood  Ln.t 
Bristol  CT  0601 0. 


Your  Bulletin  Board 

We  will  help  you  to  find  friends  among 
Russian  radjo  amateurs  who  collect  postage 
stamps,  badges,  color  postcards.  Iitlia 
models  of  ships,  cars,  airplanes,  etc  We 
will  publish  bulletins  with  lists  of  cofleclors 
Our  bulletins  will  be  sent  to  all  who  need 
our  information  or  help  To  be  included  in  our 
bulletin,  please  send  your  name.  caJlsign. 
address,  and  kind  ol  collecting  SAS€  to 
Val  Sushkov,  P.O.  Box  3.  Lipetsk  393000, 
Russia. 

Wanted:  One  copy  of  an  ARRL  Handbook 
dated  between  1950  and  1965,  for  ihe  pur- 
pose of  educating  a  budding  amateur  in  the 
field  of  tube  gear  I  will  also  consider  any  other 
texts  pertain mg  to  lube  gear  construction  and 
repair.  I  will  pay  any  reasonable  costs  and 
shipping  charges  James  Hayes.  34  Tread- 
way  St..  Ticonderoga  NY  12883:  or  call  (5 18} 
585-^395 between  9am,-8 p.m.  and  leave  a 
message. 

Needed  Donation  ot  6  meter  beam.  Please 
mark  "gtfl"  on  package  and  ship  to  £  8  Mar- 
tin, Box  113,  Plymouth.  Montserrat.  Leeward 
ls.r  West  Indies 

Needed:  Donation  of  6  meter  amplifier  (for 
10  wan  transmitter).  Please  mark  'gift"  on 
package  and  send  to  Andre  C.  Sampaio 
PY0FF,  P.O.  Box  I,  5399Q,  Per  de  Nahorna, 
PrE.  via  Brazil. 

Wanted  Schematics,  service ,  or  operation 
manuals,  and/or  any  other  info  for  HT  "  Azden 
PC 5-300."  I  will  pay  reasonable  copymgf 
mailing  costs  Louis  Vmtera-Beien  KA7JHQ, 
5544  Balboa  Arms  Dr,  San  Diego  CA  9211? 
($19)565-900? 

Wanted  Up-to-date  address  of  Genave 
Company,  originally  of  Indian  napolts,  and/or 
schemata/manual  for  Model  GMT-425  VHF  4 
channel  I  wilt  pay  postage,  Jim  Gattardo. 
1810  Westptam  Dr.,  San  Antonio  TX  7822? 

Wanted-  A  copy  of  Ihe  manual  and/or  parts 
for  the  Heath  SB-620  Scanalyzer  Bob 
Schteget  N7BK  2302  286  St  East.  Roy  WA 
93580 


THE 

GREAT 

MOBILE 

PEAR 


£&* 


THE 

TEXAS 
BUGCATCHER 

HF  Mobile  Antenna  System 

•  Hi  Q  air-wound  cods 

•  Minimum  SvVR — excellent  perfor- 
mance on  all  HF  bands 

•  Easy  assembly  to  meet  almost  arty 
configuration 

a  Fits  standard  3/3-24  SAE  mounts 

•  Various  length  base  masts  &  whips 
available 


Henry  Allen  WB5TYO 
214-338-4724  a  am-4  pm  weekdays 
903-527-4163  evenings  &  weekends 

Send  for  free  brochure! 


GLA  Systems 

PO  Box  425 

Caddo  Mills,  TX  751 35 


CPR-5800 

Dual-Bander  146M4$MHz 
Gold  pJated  center  conductor 
for  excellent  electrical 
efficiency! 

Wave  Length;  1 46 MHz  7/6  Wave 
446MHz  5/8  W*3 

Gain:  U6MHz  5,0dB 
446MHz  7<6dB 

Impedance:  50  ohms 

VSWR:  1,5:1  or  loss 

Max.  Power:  120  watts 

Length:  5' 
Connector:  UHF 


CIRCLE  124  ON  HEADER  SERVICE  CARD 


Computer  Controlled  Ham  Shack  for  personal  or  club  station 


Ultra  Comshack  64  Duplex/Simplex  Controller 


HF  &  VHF  Remote  Base  &  Repeater  'Autopatch  *  Rotor  Control 
•Voice  Meters*Faging*Logging*Folite  IDWoice  Packet  B.B.S. 

Model  CS64S 
rev  s ...  $379,95 


I  Includes.:  CG4  Interface 
disk,  cables.  Manual 
Add  $5.00  5  H  U.S.A. 
CA.  address  add  7.75% 
'Ask  lorlree  catalog!* 


>imT^™mi 


FT  727H;  767:716 

TS  711-  911:  BSO-.  BSO  lpRJfuEH 


Here  are  iust  a  lew  of  the  Ultra's  advanced  Features: 


Load .  save .  z  hange  all  Trom  l  lone? ,  Packet,  or  mpd&nv  Untirn  rted  voK» 
vocabulary  'Voce  dock  macules  tvems  Daily  &  Weekly  -"Sue** 
Macro*-  user  progranvrwig  language1  -300-a  digit  user  acc**»  codas 
'Disk  &  Printer  logging  of  H Upfront  numbers  dialed,  usage  Urn*. 
funeflons  *1S  Rotating  **onta  IDT  15  External  ne*ay  coniroft  "CI CSS 
TbnePagng-  cw Praam** n  voc*  *Securt>  moo*  T  lone  mtn»-  voce 
anrwifC«ius«*c«s^iit»enfcggrigon*Vo«a9ep«pononai  cartas? 
baapmrfcates  sig^aiftf«n^-  K total tngpo«*  Otaftt'  $##ttm>en, 
Ioveniles**ultraUnlc*providH  T  ton*  cortr&lrv™ rem** mk*i  mar*. 
tared  *  Umi  \x  uuj  auwnrt  muiHan*  Wurtasr  beeps  eaeft  moo>'m50em  at 
Packet  cortror  S  t  Tone  «acn»  «tore ?s ag*  oonmanii  sa^il  Tafc^ 
nj  Meier  inputs*  Padiel*  Modern  ^puTSdrvtei  fleoe^ef  Wed*  Opmnal 
wtii  OVR '  WX1  L  PKB  apeahs  T*np<«3tun?  andhumiday  wtnpoaie  10* 
?■!  J  .Is  W  Stat*  tOOQ  [  IB  d>d*>  tet  ^  "Oum*  AaJAqu^ 


'Mount  AH  modules  including  C&4, 
^rf1     r^Pradntted  &  painted  inc* 
*zrS-"r^  mounts  &  cable  damps 


7f 


■  Di  reded  S  general  page  *  50  lei  n  restricted  patch  "Teleprtorw  oontrai 
mpul*  Regenerated  loucftonet  'Autopaldi  aulo  <&.  deiecis  caBng  pa**r 
riangup^Pufee  or  lementona  t*al  'Call  wailing  ft  last  fiumbaf  iBdaT 
!IJRTiT1J:Tgfngffil  H  F  A  VHF  SO  drt  *5canufrtkiwfl,;l0OH£  Jlep  * 

variable  scan  rale  *Wonlr,flr  rrode  defeats  PTT*l_och  mode  aQowS  T.  tenes 
lo  TX  through  remote  "Atrto  irodo  &  spirt  selecf  "9  Scan  memories  urore 
Mode,  Spl*5,  VFO  A  S  B  *  Talking  Meiers  Voitmeter  ■  Voice?  A  CW  Roncon 
"Voice  Rotor  carl roi 


Ulirj  Corns tiack  64  Model  CSQ4S...  ^379.95 


DiQitaJ  Voice  R^c*ro«r  ssor  64 


voce  Majfcoi  &  m  lai:  mc  i  Ueg 
Ram,  control  win  CSSorf^CB, 
ind  cabia  «of  flCVB  l«ra  toa^l.  5 
Wl3Vt5C       DVM....„$  17955 


12V  Power  tor  CoJ  &  1541 


iw4h|h«Cyfltl00ntfoied  SwflCT 
f«g  supply,  runs  axti  %  ef&aart 
draws  *i  amp,  P\igs  trto  C6*, 
kjfi«t  protected  heavy  duty 





Add  Dupie t  Control  ol  Heinofes 


t«-^|-   wuh  Te^ep hone  amplified  hybrid, 
-^^  -~^  null  A  gatftpota,  i  audio  praamps 
Pluois  mio  C  S64S  board,  TLCN .  „S  159-95 


Video Multi-Paqe  (etter &draphicsGen., 


■ATV,  Stow  Scan;  HI  flfrs  *  AulObOOl  C64  EPROM  CAm 

'Used  by  lOO's  of  CATV  5^s  lor  Loca*  chaririel  msertKjn 

'Tims  /  date  macros  send  louchionps,  vary  seq,  &  load 

*  Mutt  I-  page  Wodem  rrajisfr-r  •  ■  •  ■ 

'?4Q  teller  crawls,  tiasft  unts       mooem 

'Special  e Fleets.  1&  colors 

*NTSCoulpo1  &  color  bar* 


**^ 


Auto bOO I  EPROM  carl 


pAlfJE  <nro  Cfi4  or  PK8,  flish  or 

System  wriionCA  RT. .  .S  1 09.95 


Color  Bars  J 


SOn'Off  rcMys 


|lnc  3  DPDT&A. 
rolays  +5  SW  outputs,  Use  witti  HM1 
to  rotate  beam CSo\...T$  99-55 


2  VOICD  Miiit-,  *  ;■  fllorm  Inputs 


*PKB  A  WXlao  r  -com rot  j,  Tamp.  &  Humidity 


Made)  "VIDG" 
$189.95  inc 
d*«ic+  out  caw* 


a  aReta^.QarQti  Sw^ff^JPKS_|159:95 


£  Comioi  op  uura  v.a  Packet 


AUDIO  BLASTER 


Works  inside  all  MuT.'a 


^^fyMnarture  Audio  Ampv  Used  by  police 
ModutoitAfes tnsJo>  *li  H  Ft;  '  wai:  audio ano'Whffi 

needs  to  be  loud!  UntwysaHnatatat^^  z  ::  r 


-  ■  of  TeL  modem  ana  pfo^xi 

—  Voce  BBS  Req  2ndC&* 


T.-1-     _      '  r>  • 


KK1 


i.  inc.  *  ft, 
S33.95 


Speak  TemooratLrrp  &  Humid  Kv 


QUAD 


ABtS,„S24J95 


TSDQ  4  DIGIT  ToucMow  Decode* 

OUAD  Reiay  Expansion  - 


TSOG  ifse  as  Reoea? 


V/Kt 


.0*1  PlC£;  rt  Bt  iroli c**. or 
^BsnoPKJt  WX1, — _S1 89-95 


Hotor  COnirOl 


»>20  VDC .  audio  m.  F  «*j  Pit&M U  SO.OOO  Codes:  Mom  S  LmcfuiQ,  Int. 
DPOT  Relay;  LED  djgrivBfc}!  latch,  24Fhnconnee3or  QMADopHon 
^dds:  lour  2.  Amp  relays  *  5  d«<  on  i  off  code  lor  eaen  reta^  TXT 


jAnatog  to  0>cfaJ 
*£*_*'  aaiiath  CSS.  voce  baaata 

haaif  w-Sdeg  <orai  rotors  HM1-S  69.95 


Ultra  Com  Snack  64  Manual 


If  scftemafrcs  diagrams  and  how  to 
ipsraae  A  sei  up  remote  oase.  Retuno 
**£-  *ihpurcnas*  of  CS64SMN. 525^00 


A  Dtgit  Decoder  '■TS00,  S  69.95;  Expand    QUAD  $  99,95 


:  'Hastercflrd*  Vls^"ArrwxTDisc 

ENGINEERING  CONSULTING 
5S3  CANDLEWCKPD  ST. 
BREA,  CA,  92621 
DAP     599.95 1  Tel:  714-671-2009  Fax:  714-255-9984 


Touch  tone  to  H523Z 
300  Baud  Interface 
"  Decode- A-Pad" 


Decodes  all  16  toucrttorte*.  Works  wiin  tprminal  modem 
UstWEl-liii!aUil-il*!uH'll-3i£l  inc.  9  pin  I/O 


fonnector,  TTL  or  R5J3J _gu»argd  ouputs 
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Number  24  on  your  Feedback  card 


ARTER  'N'  BUY 


Turn  your  old  ham  and  computer  gear  into  cash  now.  Sura,  you  can  wail  for  a 
h amf  est  to  try  a nd  dum p  i  t r  but  y o u  k n o w  you II  get  a  far  more  rea I istiC  price  if  you  have 
i  t  ou  t  whe  r  e  1 00 ,  000  act i  ve  h  am  pate  n  lia  I  h  u  y ers  ca  n  see  it  tha  n  ihe  few  h  u  n  d red  local 
hams  who  come  by  a  He  a  market  table.  Check  your  attic,  garage,  cellar  and  close! 
shelves  and  get  cash  for  your  ham  and  computer  gear  before  it's  tec  old  to  sell.  You 
know  you're  not  going  to  use  It  again,  so  why  leave  it  for  your  widow  to  throw  out?  That 
stuff  isn't  getting  any  younger! 

The  73  Flea  Market r  Barter  'rV  Buy,  coste  you  peanuts  (almost) — comes  to  35c  a 
word  for  individual  (noncommercial}  ads  and  Si  00  a  word  for  commercial  ads  Don  t 
plan  on  telling  a  long  story  Use  abbreviations,  cram  il  in.  But  be  honest  There  are 
plenty  of  hams  who  love  to  fix  things,  so  if  it  doesn't  work,  say  so. 

Make  your  list,  count  the  words,  including  your  call,  address  and  phone  number 
Include  a  check  or  your  credit  card  number  and  expiration.  If  you're  placing  a 
commercial  ad.  include  an  additional  phone  number,  separate  from  your  ad 

This  is  a  monthly  magazine,  not  a  daily  newspaper,  so  figure  a  couple  months 
before  ihe  action  starts;  then  be  prepared.  If  you  get  too  many  calls,  you  priced  it  low. 
If  you  don't  gel  many  calls,  too  high, 

So  get  busy.  Blow  the  dust  off,  check  everything  out ,  make  sure  it  still  works  right 
and  maybe  you  can  help  make  a  ham  newcomer  or  retired  old  timer  happy  with  that 
rig  you're  not  using  now.  Or  you  might  get  busy  on  your  computer  and  put  together  a 
list  of  small  gear/parts  to  send  to  those  interested? 

Send  your  ads  and  payment  to  the  Barter  VT  8uyt  Sue  Colbert.  Forest  Road, 
Hancock  NH  03449  and  get  set  tor  the  phone  calfs. 


for  May  classifieds  *  March  1 ,  1992. 


HAM  RADIO  REPAIR  CENTER ,  quality  work- 
manship Solid  state  or  tube,  all  makes  and 
models.  Also  repair  HF  amplifiers  A  Z  Elec- 
tronic Repair.  3630  East,  Indian  School  Rd., 
Phoenix  AZS5G18,  (602)  956-3024  BNBZ2Q 

WANTED:  Yaesu  FT-23R-HT  and  pre-1980 
microcomputers  for  museum,  KK4WVV.  (703) 
231-6478/763-3311.  6N8234 

FINALLY  HEAR  those  unreadable  signals 
buried  in  noise,  heterodynes,  tuner  uppers. 
The  REVOLUTIONARY  new  JPS  audio  filler 
NIB -10.  digital  signaJ  processing,  simple 
hook  up,  deep  discounted  5379.00  delivered! 
Authorized  dealer  Davis  RF  Co.,  P.O  Box 
230-S.  Carlisle  MA  01741.  24-HR  orders 
(800)  434^4002,  code  1356.  8NB2&4 

HOME-BREW  PROJECTS  lists  for  S.A.S  E 
Kennelh  Hand,  P.O.  Box  708,  East  Hampton 
NY  11 937.  BNB264 

QSL  CARDS-  Look  good  with  top  quality 
printing  Choose  standard  designs  or  fully 
customized  cards-  Request  Iree  brochure, 
samples  (stamps  appreciated)  from  Chester 
QSLs.  310 Commercial.  Dept  A,  Emporia  KS 
66801.  FAX (3 16)  342-4705  BNB434 

REVOLUTIONARY  HYBRID  AERIAL  WIRE: 
16fr^1fand  copper  "FLEX-WEAVE-'^  #14. 
strong,  Ultra  Flexible,  lies  iri  Knots,  non- 
stretch,  won't  rust/Kink  like  coppnr  weld,  534 
first  275'  (minimum).  $.i2/ft.  thereafter,  in- 
cludes shipping!  Catalog  $1.00  DAVIS  RF 
Co..  P.O.  Sox  23Q-S,  Carlisle  MA  01741. 
(800)  484-4002,  code  1356.  BNB557 

IN  DALLAS  SINCE  1960  Wo  future  Ken- 
wood, ICOM,  Yaesu >  AEA.  Sutter  nut.  Rohnr 
amateur  publications,  and  a  full  line  ol  acces- 
sories. Factory  authorized  Kenwood  Service 
Center.  Elect  rente  Center,  lnc„  2809  Ross 
Ave  .  Dallas  TX  7S301.  (214)  969-1936  (S00) 
880-9400  8NS559 

COAX,  GROUND  RADIAL  WIRE,  lowest 
cost,  top  quality,  MitSpec  RG-213.  S.3Bm.< 
R6-8Xt  $.19;  RG-58,  $.18:  LOW  LOSS 
Belden  equiv  RG  9913,  $.39:  any  lengths. 
Radial  wire  #16,  $38/1000  It.  Includes  ship- 
ping! Immediate  shipment.  Catalog,  Si. 00. 
DAVIS  RF  Co .,  P.O.  BOK  230-S.  Carlisle  MA 
01741   (800}  d&4-4002.  code  1356.   BNB562 

TEST  EQUIPMENT:  HP  110  MHz  spectrum 
analyzer.  HP-8S53B,  8552B,  1 40T,  high  reso- 
lution, super  -140  dBm  sensitivity-,  cost 
512,000,  wrmanuals  $1,850.  HP  MICRO- 
WAVE generators,  6 MA.  61 6A.  61  SB  620A. 
SiSGYea   HP-8690A  microwave  sweep/gen. 


$100.  Alfred  6000  network  analyzer  $195 
Wiltron  microwave  sweep  generator,  8-16 
GHz.  solid  stale.  $450.  HP-5328A  communj. 
cations  counter.  512  MHz,  sophisticated  tea- 
lures,  ROM,  burst  measurements,  now  costs 
$7,920,  mint  $695.  HP-5245L  counter  w/500 
MHz  $245.  HP-3490A5>dlgll  microprocessor 
DVM,  self-test,  $250.  Telonic  2003  500  MHz 
solid  state  sweep  generator,  $275.  HP-606B 
signal  generator,  005-65  MHz,  phase-lock 
capability,  exc  alignment  generator,  S275. 
TeMrwiJM  7704A  200  MHz  laboratory  scope 
wfduaJ  trace,  dual  bmeoase.  $850  HP- 180 A 
solid  stale  dual/1  r  50  MHz  scope.  5135  Gen- 
rad  1900A  wave  anaJy2ef\  ELF  receiver  Si 00 
Sierra  128A  selective  receiver.  $195.  Soon- 
ton  1 70A  Omeier,  $85  Send  LSASE  for  big 
cleanout  sate  list  Joseph  Cohen  200  Wood- 
side,  Wmihrop  MA 02152.  {61 7)  846-6312 

SNS563 

WIRE  ANTENNAS  AND  IBM  SOFTWARE  for 
hams.  Send  29c  stamp  lor  catalog  Home- 
brew  Electronics,  P.O.  Boa  8294,  Trenton  NJ 
08650  BNB701 

RIG  REPAIR  by  20-year  ham.  Fast,  reason- 
able Skip  With  row  r  5404  3  Walden  Street. 
AuroraCO  80015.(303}  693-0997    BN67Q2 

IBM  PC  ViOeO  DIGITIZER  €40  BY  460 
RESOLUTION.  258  gray  levels.   SB9  98 
Demo  disk,  S3.  Information,  Si   Cotorburst. 
Box  3091.  Nashua  NH  03061  BNB7D3 

WANTED;  Manual  for  Panasonic  B*band 
shortwave  double  superheterodyne,  Model  * 
RF-2200,  CaH  716-247-5987,  BNB704 

JEHOVAH'S  WITNESSES:  Amateurs.  SWLs 
please  send  full  details,  telephone  number  to 
Boo  Ellis,  Post  Office  Box  7349,  Winter 
Haven  FL  33833-7349  BNB706 

ROSS  SSSS  NEW  March  [ONLY):  KEN- 
WOOD TS-B5G5  SI. 439  90,  TL-922A 
Slr549  90.  VFQ-7O0S  $149  90,  TH-75A 
$379  99  fCOM  725  $71500,  R-71  S799  90, 
471A  S729  99:  VAESU  FT-703flTT  S259.90, 
FT- f  000  S2.675.00.  FT-470  $388  00:  MFJ 
815B  $44  JO.  94 1E  599  99  AEA  VSB  70 
530990,  PK64A/HFM  $149  99,  PK-B8 
S125.90.  MP-20  $39 .99;  TEN-TEC  535 
51,129,90.  425  $2,599.90.  ALL  LIMITED 
TIME  OFFER,  CALL  OR  SEND  2  STAMPS 
FOR  USED  LIST  AND  MORE  SPECIALS 
LOOKING  FOR  SOMETHING  NOT  LISTED 
OR  HARD  TO  FIND,  CALL  OR  WRITE.  Over 
9000  ham-f elated  items  in  stock  for  immedi- 
ate shipment  Mention  ad  Prices  cash. 
FOB-  PresKXi  HOURS  TUESDAY -FRIDAY 
9:00  TO  600,  9:00-2:00  P  M  MONDAYS 
CLOSED  SATURDAY  &  SUNDAY    ROSS 


DISTRIBUTING  COMPANY,  78  SOUTH 
STATE.  PRESTON  ID  83263.  (208)  952- 

BNB707 


EMERGENCY  SUPPLIES:  Disaster  pre- 
pared r>ess  packs  lor  your  shack,  auto,  office 
eic.  Free  catalog  Slates  Products,  P  O  Box 
4375T,  WaJnut  Creek  CA  94596.        BN07O8 

ftOSS'$$S$  USED  March  SPECIALS:  KEN- 
WOOD  TS-940SAT  \  S1.695.90,  TS- 
930WAT  £1,099.90,  ST*£  $94.90,  VOX-3 
$35.00;  ICOM  IC  751+  $999.90.  2KL 
$1,399  90,  C-230  $139  90;  YAESU  FT^ONE 
$1,099,90;  TEN-TEC  961  Sl79.90\  229B 
$23990,  562  $1,479.90;  HEATH  KIT  HX* 
1681  S20O  00.  SB-630  $129.90.  HO-5404 
$200  00.  HW-101  $249  90.  HP-23B  $69  90 
LOOKING  FOR  SOMETHING  NOT  LIST- 
ED"  CALL  OR  SEND  2  STAMPS.  WE  HAVE 
OVER  140  USED  ITEMS  m  stock.  MENTION 
AD  PRICES  CASH.  FOB  PRESTON 
HOURS  TUESDAY-FRIDAY,  9:00  TO  6:00, 
9  00  TO  2:00  P.M  MONDAYS  CLOSED 
SATURDAY  &  SUNDAY  ROSS  DISTRIBUT- 
ING COMPANY,  78  SOUTH  STATE,  PRES 
TO  N  I D  83263.  (208 )  852-0830 .  BN  B709 

TRANSISTORS  RF  FOR  SALE:  MRF454, 
MRF45S,  Series  Toshiba  2SC2290. 
2SC2873  and  more  Looking  for  repair 
shops,  dealers,  and  manufacturers.  Call 
{201)639-3360  BNB710 

SEIZED  GOODS,  radios,  stereos,  comput- 
ers, and  more  by  FBI.  IRS.  DEA.  Available  in 
your  area  now  Catt  (60S)  682-7555,  Ext  C- 
6223.  BNB7I1 

PREMIUM  QSL  CARDS  by  N6ID.  Choose 
from  a  large  variety  of  unique,  colorful  de- 
signs, $1 .00  for  samples,  BVE  Professional 
Printing,  2023  Chicago  Avenue,  Suite  B13-4, 
Riverside  CA  &2507,  Tel.  (714)  7B1-0262 

BNB714 

GIANT  SOLAR  PANELS  $44.00  EAl  Excel 
lent  PricesiSolar  Equipment/Accessones 
Free  inforrnatlon/Send  Stamped  Envelope. 
Caialog  $3.00,  To  PaJi  Flat  Electronics.  P  O. 
Bon  690073,  Houston  TX  77269  f7^3)  693- 
0313  BNB715 

SIMPLEX  REPEATERS  $14S.OO*  We  manu- 
laclure  Ihem  ourselves.  Pak  RaL  Etedronics. 
f713J  693-0313.  BNB716 

ELECTRON  TUBES:  All  types  and  sizes. 

Transmitting,  receiving,  microwave.  .  .  Large 
Inventory  =  same  day  shipping.  Daily  Elec- 
tronics. PO  Box  5029,  Compton  CA  90224, 
(800)  346^6667  or  (213J  774-1255.    BNB719 

WE  HAVE  IT!  AEA.  Astron.  Eultemui.  CaH- 
book.  Comet  Diamond.  Husiler.  Kantronics, 
laser  computers,  MFJ.  Radio  Shack.  Smiley, 
antennas t  Ten-Tec.  Valor  antennas,  and 
more  Smalt  town  service  with  discount 
prices  Dandys,  120  N  Washington,  WeAing- 
lonKS  67152.  (31 6)  326-6314.  BN0722 

CROSS  REFERENCE  DIRECTORIES:  Kan- 
sas, Colorado,  Nebraska.  Over  f  000 commu- 
nings in  each  referenced  by  counties,  high 
ways,  and  Ihe  amateur  and  search  and 
rescue  grids.  122  95  each  postpaid  from 
VASI,  3S24  Citadel  Drive  North,  Suite  309, 
Colo  rado  Springs  CO  00909.  B  N  B  72  3 

MINIATURE  POLICE  RADAR  TRANSMIT- 
TER one  mile  range.  S41  assembled  $31  00 
lut.  (219)  489-1711.  P.O  Bo*  80096.  Fort 
Wayne  IN  46898  BNB725 

BUILD  YOUR  OWN  WIRE  ANTENNAS, 
parts,  GROUND  RADIAL  WIRE,  open- wire 
teed  lines,  copper- weld,  insulators,  coax, 
Dacron  rope,  baluns,  eic,  LOWEST  PRICES, 
Catalog,  Si. 00,  Davis  RF  Cd  ,  P.O.  Box  230- 
S>  Carlisle  MA  01741  (B00)  4B4-4002.  code 
1356.  BN8726 

REVOLUTFONARY  NEW  World  view  time  in- 
dicator >  attractive  and  easy  to  use.  Designed 
by  utilizing  a  South  Pote  projection  of  ihe 
entire  earth  with  ihe  time  zones  color-coded 
in  A  coordinated  cok^-coded  band  extends 
arou nd  t he  ci reunite re^ce  of  the  map.  Simply 
rotate  the  earth  until  your  time  zone  color 
coding  is  at  your  correct  time  Instantly,  you 


have  the  total  world  limes.  (Excellent  for  qu  ich 
referencing.)  SIZE:  flT£"  x  11".  TO  ORDER; 
Phone  (613)  345-1S37.  or  send  name  and 
add ress .  cheque.  M  O  .  or  VI SA  No  &  expiry, 
date  to:  WORLD  VIEW  TIME  tNC  .  PO.  Bo* 
266,  Brockvrlte,  Ontano.  Canada  K6V  5V5 
FAX:  (613)  345-7264  PRICE:  $13  45  US 
$14  95  Canadian  (total  cost  including  taxes  & 
shipping)  World  Patents  and  Designs 

BNR727 

HAM  RADIO  REPAIR  Experienced,  reliable 
service.  Robert  Hall  Electronics,  1660  McKee 
Rd ..  Suite  A,  San  Jose  CA951 16  [40B)  729- 
8200  BNB751 

ALUMINUM  MAST  OR  BOOM  MATERIAL 
2"OD  x  0.25"  wall  type  6061 -T6  Strong, 
lightweight,  cheap'  SASE  to:  Doug/WS9W 
Box  384  Stoughton  Wl  53589  BNB757 

DIGITAL  AUTOMATIC  DISPLAYS.  Ken- 
wood. Yaesu.  Colfins.  Drake,  Atlas,  etc  No 
bandswitching.  Business,  52t  SASE  Specify 
radio  GRAND,  P.O.B  3377,  Blaine  WA 
98230.  Phone/FAX;  (604)  530-4551  BNB7B8 

WANTED:  Ham  equipment  and  other  prop- 
erty. The  Radio  Club  of  Junior  High  School 
22  NYC,  lnc.r  is  a  nonprofit  organization, 
granted  50HCH3)  status  by  the  IRS,  incorpo- 
rated with  ihe  goal  or  using  the  theme  of  ham 
radio  to  further  and  enhance  the  education  of 
yqung  people  nationwide  Your  property  do- 
nation or  financial  support  would  be  greatly 
appreciated  and  acknowledged  with  a  receipt 
lor  your  tax  deductible  contribution  Please 
look  over  whatever  unwanted  equipment  you 
may  nave,  and  call  us.  We  will  pick  up  or 
arrange  shipping.  You  will  receive  the  tax 
deduction,  bui  most  Important,  the  privilege 
of  knowing  that  your  gift  really  made  a  differ- 
ence in  the  education  and  upbringing  of  a 
child.  You  are  Invited  to  check  Into  the 
WBZJKJ  CLASSROOM  NET,  1200  UTC  on 
7  23S  MHz  or  on  21  395  throughout  ihe  day. 
Hope  to  meet  all  of  ou  r  friends  at  the  DAYTON 
HAMVENTION  en  Apfil  Wrtie  us  at  The  RC  of 
JHS  72  NYC.  INC  .  P.O.  8o*  tQ5£  New  York 
NY  10002  Round  the  clock  HOTLINES 
Voice  (516)  674-4072.  WAX  (516)  674-9600. 

BNB762 

ELIMINATE  MULTIPLE  NOISE  TONES  in 
your  receiver  audio  output.  The  revolutionary 
new  JPS  noise  filler,  model  tfNF-60,  Digital 
Signal  Processing  simple  hook  up  to  speaker 
}ack.  Unlike  other  Notch  Filters,  notches  oul 
multiple  varying  tones.  Deep  Discounted: 
$138  50  delivered  continental  US!  (Else- 
where Si 50.00  plus  shipping.)  Authorized 
JPS  dealer  Davts  RF  Co.,  P.O  Box  23&S. 
Cariiste  MA  01 74 1 .  24-HR  orders:  (800)  484- 
4002  code  1356  BNB763 

S  0 L Aft  PO W  Efl  ED  HAMS'  The  Sunswrtch  is 
a  charge  controller  to  protect  your  batteries 
hum  over  charge  Power  MQSFETs  are  used, 
no  relays?  Easy  to  build  tot.  $34  96  plus  $2  50 
Shipping  Sunlighl  Energy  Systems,  2225 
Mayflower  NW,  MassillonOH  44647 

BNB774 

■HAMLOG'1  COMPUTER  PROGRAM  Full 
features.  16  modules.  Auto-logs,  1  band 
WAS/DXCC  Apple,  I0M,  CP^M,  KAVPRO, 
TANDY,  C12S  £24.95.  73-KAlAWH,  PB 
2015.  Peabody  MA  01960.  8NB775 

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^™- 

LAMBDA  AMATEUR  RADIO  CLUG  interna- 
tional  amateur  radio  club  lor  gay  and  lesdian 
hams.  On-air  sfceds,  monthly  newsletter,  and 
annual  gathering  at  Dayton.  (215}  978- 
LARC.  P.O.  Box  24810,  Philadelphia  PA 
19130.  8NB812 

73  MAGAZINE  INDEX  1 960-1 990.  Book  SI  5 
or  software  $20  The  world's  largest  (60,000 
reference)  amateur  radio  index  1909-1990. 
Sotlware  $85.  QST,  CQ,  HRf  or  RA0COM 
Indices  S10-$20  Write  DID  AH  Publishing, 
P  OB.  7368.  Nashua  NH  03060-736©  (603) 
878-3628  BNB813 

FOR  SALE:  1930  to  present  Mam  radio  mags 
+  NationaJ  &  Wodd  Wide!  Ceil  letter  post- 
cards, mc  Cafl  John  Setietti,  412-336-5514. 
2-10  pm  BNB814 
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FREE  SHAREWARE  AND  HAM  CATALOG 

for  IBM  or  CoCo.  Morse  code  computer  iruer- 
facesH  $49.95.  Dynamic  Electronics,  Box 896, 
HflrtseHeAL  35640. 205-773^2758  BNB015 

BIG  SSS  S5S  SSS.  VCR.  stereo,  TV  repair 
Incredible  manual  filled  with  the  latest  repair 
tips.  Recession  proof  yourself  Reduce  im- 
ports. Only  $39  95.  Serge  Systems,  Unit  342 
ST,  253  College ,  Toronto,  Ontario,  Canada 
M5T1R5  6NB316 

MODIFICATION  INSTRUCTIONS  for  over 
tOO  models,  thai  will  allow  for  cross  band 
and/or  out  *oL  band  operation  S5  00  each 
Send  SASE  to  order,  or  for  a  frst.  HAM- 
MODS,  P  O.  Box  101  A,  Hurisonville  Ml 
49426  BNB817 

WANT£D:KEYER  PADDLES,  John  N6HI, 
4035  B.  Lavender  Lane.  Phoenix  AZ  85044 
(302)  759-80 1 9.  BNBfl  1 8 

BUMPER  STICKER  (Vm  a  HAM  when  it 
comes  to  radio  J  White  on  black,  or  black  on 
whrte.  Send  S2.00  +  SASE  lo  N3IYR,  6080 
Estes  Co  u  r  l ,  Arvada  CO  80004 .        BNB8 1 9 

INEXPENSIVE  HAM  RADIO  EQUIPMENT. 
Send  postage  stamp  lor  list  Jim  Brady— 
WA4DSO.  3037  Audrey  Df-.  Gastonia  NC 
28054.  BNB890 

HOOKED  ON  CODE  Morse  code  music  A 
logical  learning  concept  Send  S 7. 95  for  The 
Rhythm  of  the  Code  cassette  to:  Kawa 
Records,  P  O  Box  319,  Dept  ST,  Weymouth 
MA  02 188  BNB899 

AMATEUR  RADIO  REPAIR!!  AJr  makes  & 
models,  any  age.  S20.00  per  hour— maxn 
mum  labor  per  unit,  $80  00  TELO  (Dan), 
1302  S.  Uplands  Dr,,  Carnano  Island  WA 
98292.  (206)  387-3558.  8NB900 

USED  EPROMS!!!  CLEANED  AND  ERASED 
Z7C 126—1,   S3  25;  27C2S6— 2T  S3. 75. 


27512—2,  $525;  27C010— 2t  SB  00.  Satis^ 
faction  guaranteed!!!  EPRQMS>  Oepl.  ST, 
P.O.  eox  1931 ,  Salem  NH  03079.     6NB905 

INDIVIDUAL  PHOTOFACT  FOLDERS.  Un- 
der #1400  S5  00  Others  17  00,  Also  Sams 
books  Alien  Loeb,  414  Chestnut  Lane,  East 
Meadow  NY  11554.  (516)  481-4380  BNB906 

NEW  EIMAC  TUBES  (3-500Z)  $120,95;  new 
Penta  Lab  (35002)  595.00,  new  Penta  Lab 
(572B)  $56.95,  Send  buslness-si^e  SASE  for 
complete  line  ol  amateur  equipment  and  ac- 
cessories. Lowest  pnces  anywhere  D&K 
Electronics,  P.O  Box  14456.  Toledo  OH 
43614.  {419)893^0944.  BNB911 

HAVE  ONE  OF  THE  BEST  generic  echo  box 
for  your  radio  Plans  S3. 00,  no  checks.  Mike. 
P.O.  Box  761247,  Los  Angetes  CA  9Q076. 

BNB912 

BATTERY  PACK  REBUILDING:  SEND 
YOUR  PACK  /  FAST  SERVICE  ICOM  QP2) 
BP3iBP22  St8  95.  BP5/BP8/BP23  S24.95 
BP24i&P7Q  S26.95,  BP7$29  95.  KENWOOD 
PB21  $14.95,  PB21H/PB5  $19.95,  PB25/26 
$22.95,  P&2JKHB3  $29  95  YAESU:  FNB10/ 
17  $22  95.  FNB3/4/4A  $34  95.  UNIDEN 
APXG50  $29  95.  APX1200  $39. 95; 
HEATH  110  S26.95.  "NEW  PACKS"   ICOM 

apatetw  mAh)  $39.95, 1 10001  $49.95,  (t2oo> 

S54  95.  9P83  529  95.  BP84  £42.95  YAESU 
FNB2(500)  $1995,  (600)  123.95,  FNB1QS 
(1000)  $42.95,   FNB12Sf6GQ)  $46.95, 
FNB  17(600)  $31  95,  FNB4SL(750)  $44.95, 
SANTEC:  142/12GC  S22  95,  "U  DO-IT  IN- 
SERTS'   ICOM    BP3/BP22  $14.95.  BP5 
$20  95,  BP8  SI 9.95.  KENWOOD:  PB21H/24 
$14  95,  PB25/20  $17  95  TEMPO/S  $20.95 
YAESU:  FNB10  $14.95,  FMB4/4A  $26.95 
AZDEW300  $14.95.  FREE  CATALOG,  $4.00 
Shipping/order  PA  +  6*^  VISA-IWC  -$3  00, 
CUNARD,  fl.O.  6  BOX  104.  Bedlord  PA 
15522  (814)623^7000  BNB913 


WANTED:  BUY  &  SELL  All  types  of  Elect  ron 
Tubes  Call  toil  free  1  (800)  421-9397  or  1 
(612)  429-9397.  C  ft  N  Electronics.  Harold 
Bramstedt.  6104  Egg  Lake  Road,  Hugo  MN 
55038  BNB915 

COMMODORE  64  In  new  shmline  case  in- 
cluding 2  rJts*  drives  iasuoad  cartndoe,  300 
baud  modem,  printer  interface.  vkJeo  digitiz- 
er, mouse,  joysltck,  GEOS,  and  lots  of  HAM 
software,  $250  +  shipping,  Steve  Kfttelsen, 
1711  S  11th  #134.  BozemanMT  59715. 

BNB916 

COMMODORE  64  HAM  PROGRAMS-8 
disk  sides  over  200  Ham  programs  Si6  95 
25c  stamp  gets  unusual  software  catalog  of 
U unties.  Games,  Adult  and  British  Disks. 
Home-Spun  Software,  Box  1064-BB.  Estero 
FL  33928  BNB917 

METSAT  si  and- alone  satellite  scan  convert- 
er. Mode*  1 700  >n  beautiful  box  $300  Sieve 
Krttelsen,  1711  S  lltti  *134  Bozeman  MT 
59715.  (406)  585-9433,  6NB918 

JOIN  FAIRS— THE  FOUNDATION  FOR  AM* 
ATEUR  INTERNATIONAL  RADIO  SER- 
VICE. FAIRS  is  hams  dedicated  10  building 
internal  icnal  friendship  by  providing  lectin  h 
caJ  assestance,  training,  exchange  visits,  and 
equipment  donations  on  a  global  basis  Free 
information:  PO  Box  341.  Floyd  VA  24091 
(703)  763-33 1 1  /382-9099 .  BNB956 

PRINTED  CIRCUIT  BOARDS  for  projects  in 
73,  Ham  Radio.  OSZ  ARRL  Handbook  List 
SASE  FAR  Circuits,  18N640  RekJ  (X  Ourw 
IL60HS  6NB966 


SATELLITE  MONTHLY  AUDIO  CODES  1- 
90O-HOTSHOT  IS  NOW  1^900-SUMMONS 
INTENDED  FOR  TESTING  ONLY.  $3.50  per 
call.  BNB976 

AZDEN  SERVICE  by  former  factory  techni- 


cian. Soolhem  Technologies  Amaieur  Radio. 
Inc.,  10715  SW  190  St,  P9,  Miami  FL  33157 
(305)  238-3327.  BNB979 

COMMODORE  64  REPAIR  Fast  lum  around. 
Southern  Technologies  Amateur  Radio, 
10715  SW  190th  Street  *9.  Miami  FL  33157. 
(305)  238-3327.  BNB982 

JUST  IMAGINE  YOUR  OWN  BLUE  RIDGE 
MOUNTAIN  TOP  25-acre  QTH  in  the  cool, 
green  mountains.  Only  $975  per  acre,  won- 
derful view,  wild  game,  privacy,  road 
frontage,  small  stream,  ideal  for  hamming. 
retirement,  or  summer  home  Financing 
available.  KK4WW,  Floyd  Virgin fa  {703)  763- 
3311.  BNBS89 

HOBBYyBROADCASTING/H  AM/CD/ 
SURVEILLANCE  transmitters,  amplifiers,  ca- 
ble TV,  science,  bugs,  other  greal  projects' 
For  catalog,  call/write  (816)  534-0417 
PANAX  IS.  Box  130-59,  Paradise  CA  95967 

BMB991 

AMATEUR  RADIO  REPAIR:  FCC  licensed. 
17  years  experience,  lab  quality  NBS  trace- 
able test  equipment,  reasonable  rates,  G.8. 
Communications.  Inc  ,  963  Birch  Bay,  Lyn- 
den  Road.  Lyndon  WA  98264  f206)  354- 
5884.  BNB993 

QHP  COMPONENTS  Catalog,  targe  SASE. 
KA70JY  Components,  944  N  700  East  #1. 
Logan  UT  84321.  BNB995 


ROTOR  PARTS  ROTOR  service.  ROTOR, 
cessories:  Brak-D-Lays,  Quik^Connects.  Pre- 
set mods  NEW  models  for  sale  Free  cata- 
log, CATS.  7368  SR  105.  Pemberville OH 
43450.  8NQ996 

SURPLUS-  HUGE  QUANTITIES.  LOWEST 
PRICES  in  America'  Dealers  wanted.  Cata- 
logs, $3  Surplus  Traders.  Box  276A.  Alburg 
VT  05440  BNB997 


Modern,  High-Performance  Stations  use  COMET 
Antennas,  Duplexers,  Triplexers  and  Accessories! 


146/446  MHz 

Base/Repealer 


COMET  PRESTIGE 

2A  Kl  Gold  Center  Conductor  I 


2x4  Series 


Best  Sellers 


NEW  B  Series 


Black  Anodized 


I 


CA-2J4MAX 
Gain  &  Wave: 

14BMH1  8.5dB 
5:i  wave  1 3 

446MH3 11  m 

1  I  W3W  I  8 

Mo  Powsr:  ZOO 
Length:  17'  t 
Comtctor 
UHF  ($0-239) 


CA-ZI4WX 
Gain  A  Wave: 

i46Mrtoi5dB 

*/i  wive  1 2 

446  Mm  9.D* 
*/ 4  van  1 5 
Mai  Power:  200  wafli 
Lengih:  10'  T 

Connector: 
UHf  (SO-239) 


CA-WFX 
Gain  4  Vimt: 

lifiMHz  4i« 

Tietum 

^twmiS 

Max  Power:  200  wafts 
Length;  5'  Tl* 
Conneclor 
UHF  (SO  239} 


CPR-5800 

Qmb  Wave: 
146Mrtz  S  Dtffl 


J*wai* 

446MHz?  m 
ViWWtlJ 

Max  Pmwr:  120  watft 
Length;  5' 
Connector: 
UHF  (PL -259} 


CPR-5400 
Gain  £  Wave: 
U5MHz  3.5dB 


5  a  wave  1 2 

Max  Power:  120  watts 
Length:  3'  Z 
ConnecEor: 

UHF  {?im\ 


NCG 


NCG  CO. 

1275  N.  Grove  Street,  Anatieirn.  CA  92806 

(714)630-4541  •(800)962-2611 

CALL  FDR  COMPLETE  CATALOG  OR  NEAREST  DEALER 


CA-2x4MB 

Gin  &  Wave: 
145MHz  tm 


Viwve 
446MHz  7  MB 

VtwavetS 

Mai  Pcsrer: 
150  watts  FM 

Lenrjtl>:4'1Cr 

Conn^clnr: 
UHF  (PL*259| 


!l 


CF-416A 


CA-2x4SR 
Gain  &  Wave: 
146MHz  3  8dB 


441MHz  Lffl 

5 1  wave  1 2 
Mai  Power: 

150  watts  FM 
Length:  3F  4" 
Connector: 

UHF  (PL-259) 


Gain  &  Wave: 
145MHz  2.1HB 


UfflkM 

s,rtwavei2 

Max  Power:  50  watts 
Length:  W 
Connector: 
UHF  IP1-259I,  OR 

NMD  fB-20  NMO) 


Gairr  A  Wive: 
14SMHz0dB 


V-iWW 
446MHz  2.l5dS 
Viwjm 

Mai  Power:  SO  watts 

Length:  tiT 

Conneclor: 
UHF  jPL^J,  m 
KMO{H0fJMO} 


CF41GDK 


2M'7lkm  DUPLEXERS   CM16A:  W!  UHF  torn  w leads 
Pwer:  146MHI  SCOW  CF416CK:  All  UHF  torn  wo  Lead! 

441  MHz  50CIW  CF41€0t:  Ditto,  bit  440  Jnput 

N-male  Conn,  w/o  Leads 
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Above  &  Beyond 

Continued  from  page   4_ 

waveguide  ^ta\ng  the  shack.  Normal 

line  of  sight  contacts  on  microwave, 
while  the  best  possible,  do  not  lirrni  my 
home  station.  The  old  "line-of-sighl 
rute"  can  be  violated  in  some  cases. 
What  we  take  advantage  of  is  the  abili- 
ty of  microwave  signals  to  reflect  off  of 
a  targeted  object.  Microwave  signals 
are  highly  directive  and  will  reflect  off  of 
hills,  buildings,  water  tanks,  and  the 
like. 

The  signals  scatter  much  like  a  pool/ 
snooker  ball  whose  action,  when  hit,  ts 
to  carom  off  the  side  rail  of  the  table  at  a 
specific  angle.  Microwave  energy  is  di- 
rected at  objects  in  ihe  same  way  How 
perfect  the  focused  reflection  is  de- 
pends on  how  perfect  the  surface  of  ihe 
object  is.  In  most  cases,  objects  reflect 
the  microwave  energy  in  a  scattered 
signal  at  lower  return  levels. 

Signals  returned  by  the  scattering 
method  are  by  nature  quite  weak,  but 
still  detectable.  Tests  from  my  home  to 
N6IZW's  home  {about  five  miles  dis- 
tant) are  not  possible  on  1 0  GHz  direct- 
ly, even  with  high  power  and  high  gain 
antennas.  However,  when  signals  are 
reflected  off  a  mountain  10  the  north- 
west, we  can  communicate  on  TO  GHz 
SSB  and  narrow  band  FM.  Both  of  our 
transmitters  run  between  5  to  10  watts, 
and  signals  at  times  are  15  to  20  over 
S-9, 

A  recent  tesl  Involved  mobile  op- 
eration with  N6IZW.  We  were  able  to 
hold  mobile  communications  over  a 
severaJ-mile  path,  I  had  my  antenna 
aimed  at  the  same  mountain  northwest 
of  my  location,  and  N6IZW  used  an 
omni-stot  antenna  for  transceiver  oper- 
ations. II  worked  quite  well,  even  when 
in  motion.  Now,  it  was  not  studio  quali- 
ty, but  it  did  provide  somewhat  better 
than  marginal  operations  at  times. 
Flutter  and  Doppler  and  all  other  ef- 
fects were  observed  on  the  signals, 
VHF  was  used  for  linking  up. 

As  another  eKample1  W2TTM  and 
K2RIW  Dick  report  bouncing  signals 
off  the  110  story  World  Trade  Center 
(WTC)  in  New  York  City.  W2TTM  is  20 
miles  south  of  WTC-NY,  running  200 
mW,  And  Dtck  K2RIW  is  35  miles  east 
of  WTC-NY,  making  for  a  55-mile  path. 
They  have  a  sched  on  10  GHz  twice  a 
week  from  both  homes.  Their  stations 
are  quitB  somelhing.  Dick  has  a  two- 
foot  dish  at  the  165-foot  level  of  his 
tower r  which  also  sports  a  10  GHz  bea- 
con for  the  rest  of  the  week. 

W2TTM  has  a  two-foot  dish  at  50 
feet,  and  a  15-foot  dish  at  30  feet.  The 
15-foot  dish  has  a  0,5  degree  beam- 
width  and  no  elevation  control  yet. 
W2TTM  reports  that  the  1 5-footer  gets 
a  17  dB  stronger  signal  than  the  two* 
footer.  Sometimes  it's  the  other  way 
around:  Ihey  think  its  got  something  to 
do  with  the  signal's  elevation  of  arrival. 
On  the  light  side,  they  might  have 
turned  the  lights  off  or  opened  windows 
at  the  WTC-NY,  shifting  signafs  be- 
tween antennas.  It  can  get  spooky  at 
times. 

Experimentation 

You  can  observe  the  same  effects  on 
HF,  but  on  microwave  me  demonstra- 
tion can  be  earned  out  on  a  more  tightly 


controlled  model.  Wavelength  being 
smaller,  experimentation  can  be  car- 
ried out  on  top  of  a  workbench.  By  hav- 
ing your  test  scaled  down  to  manage- 
able portions,  it's  no  problem  to  put  a 
gam  antenna  in  your  shirt  pocket.  Try 
mat  on  80  or  20  meters.  With  the  entire 
antenna  test  range  on  the  bench  topT 
changes  can  be  made  rapidly,  and  a 
real  grasp  of  the  problems  shortly  be- 
comes apparent,  its  a  very  rapid  edu- 
cational process,  right  in  front  of  you, 

t  don't  want  to  undercut  the  popular 
application  of  wideband  FM  by  promot- 
ing a  shift  to  SSB,  but  rather  present 
insight  into  other  methods  of  opera- 
tion. When  I  operate  from  the  field  I 
take  both  my  wideband  and  SSB  rigs 
and  have  a  great  deal  of  enjoyment 
with  both  of  them.  I  have  had  many 
years  of  operation  totally  on  wideband, 
and  the  shift  to  SSB  was  a  gradual 
move  towards  adapting  technology 
available  via  the  surplus  market  to  our 
amateur  endeavors,  (I  waited  till  t  could 
afford  it.)  Though  the  equipment  is 
more  costly,  it  seemed  to  be  a  natural 
progression  on  station  improvements 
for  1 0  GHz  operation, 

PUFF— The  Magic  Software 

This  is  not  really  a  new  product,  but 
rather  one  that  J  did  not  lull y  examine 
when  I  first  heard  about  lt<  I  had  been 
on  the  prowl  for  quite  some  time  for  a 
computer  program  that  could  generate 


Figure  2,  Laser  printer  sample  of  10 
GHz  amplifier  from  trial  test  of  amplifier 
construction,  Scale  LI 


microwave  designs.  Now  there  are 
several  commercial  programs  avail- 
able, but  the  cost  is  high,  I  recently 
discovered  a  program  available  from 
Cai  Tech  that  does  everything  I  could 
ask  for.  The  program  is  called  PUFF, 
a  computer  aided  design  program 
for  microwave  integrated  circuits,  To 
run  PUFF  you  need  an  IBM  PC,  AT, 
PS/2,  or  compatible;  a  graphics  card 
and  display;  and  DOS  3,0  or  later.  Best 
performance  is  with  a  computer  with 
640  kilobytes  of  memory  and  a  hard 
disk  drive.  A  math  co-processor  will 
speed  things  up  quite  a  bit.  but  is  not 
required. 

The  thing  that  makes  this  so  exciting 
is  that  Cal  Tech  is  making  this  program 
available  postpaid  (US)  for  Si  0  dollars. 
It  comes  with  a  manual  to  gel  you  start- 
ed. To  not  burden  them  with  casual 
requestst  don't  order  the  program  un- 
less you  are  serious  in  applying  the 
information  they  provide  through  this 
generous  offer.  PUFF  is  intended  to  be 
a  serious  educational  tool  for  engineer* 
ing  students. 

In  the  upcoming  column,  I  will  be 
going  over  PUFF  and  many  applica- 


tions that  Kerry  N6IZW  and  I  have  de- 
signed. Currently  we  are  working  on 
designs  for  amplifiers  in  the  5.6  and  10 
GHz  bands.  The  beauty  of  this  is  that 
you  can  customize  a  previous  design 
for  a  specific  device.  Ail  you  need  are 
the  device's  parameters  to  custom  de- 
sign a  new  layout.  We  encountered  a 
few  errors  at  the  beginning,  but  our 
second  cut  at  design  produced  excel- 
lent circuitry  That  worked  quite  welt. 
The  program  can  do  the  entire  design 
from  start  to  finish,  producing  a  final 
artwork  circuit  board  file. 

We  dumped  the  finished  PUFF  file  to 
a  laser  printer  for  camera  ready  art* 
work.  {Dot  matrix  is  supported,  but  the 
quality  is  not  as  good,  of  course.)  The 
thing  to  prove  was  how  good  PUFF 
computations  were  compared  to  our 
final  measured  construction.  I  am  hap- 
py to  report  that  the  10  GHz  amplifier 
we  constructed  using  PUFF  worked 
great.  We  tweeked  the  first  design  up 
to  the  point  of  oscillation  (l8dB  gain  a l 
10  GHz).  Normalized  output  was  very 
stable  and  predictable  at  the  10  to  12 
dB  gain  range. 

The  second  cut  at  PC  board  design 
produced  a  no-tune  gain  of  10  dB  at  1 0 
GHz  on  power  up,  I  just  finished  cutting 
several  new  versions  of  the  boards  to 
test,  and  I've  included  a  copy  of  a 
screen  dump  of  the  active  working 
PUFF  file  titled  NE4583D.  See  Figure  1 
for  details  of  the  PUFF  programming 


screen.  Figure  2  is  the  laser  printer 
copy  of  the  PUFF  output  circuit  board 
file  for  a  low  noise  design  for  demo 
only. 

This  file  was  one  of  the  first  test  plots 
of  a  design  that  had  high  peaked  gain 
at  our  design  frequency.  Other  designs 
gave  less  gain,  but  provided  a  very  flat, 
broad  response.  I  will  cover  the  startup 
difficulties  we  experienced,  and  go 
through  a  complete  design  approach, 
including  surface  mount  components 
(chip  capacitors).  Also,  I'll  cover  the 
selection  and  cover  differences  be- 
tween various  components  used  in  the 
construction  of  microwave  amplifiers 
vs.  low  frequency  chip  components. 
The  following  month,  I  will  get  into  Ihe 
use  of  PUFF  and  some  actual  design 
methods  that  we  used  to  construct 
working  amplifiers.  That  should  give 
you  time  to  obtain  a  copy  of  PUFF  so 
you  can  design  a  circuit  for  your  own 
device.  Order  a  copy  of  PUFF  from  Cal 
Tech,  Cost  is  $10,  foreign  orders  add 
$5  per  Item.  Make  checks  payable  to 
Cal  Tech.  Specify  5-1/4'  or  3-1/2' 
diskette.  Send  your  order  to  PUFF  Dis- 
tribution, Electrical  Engineering,  M/S 
1 16^81  P  California  Institute  of  Technol- 
ogy, Pasadena  CA  91 1 25. 

As  always,  I  wilt  be  glad  to  answer 
questions  concerning  microwave  and 
related  VHF/UHF  topics.  Pfease  en- 
close an  SASE  for  prompt  reply,  73 
Chuck  WB6IGP 


Number  26  on  your  Feedback  card 


EALER  DIRECTORY 


DELAWARE 


New  Castle 

Factory  authorized  dealer!  Yaesu1  ICOM, 
Kenwood,  Ten-Tec,  AEA,  Kantronics,  DR- 
Sl  Mfg.,  Amerttron,  C  us  he  raft,  HyGain, 
Heil  Sound,  Standard  Amateur  Radio. 
MFJ,  Hustler,  Diamond.  Butternut,  As- 
iron.  Larsen.  and  much  more.  DELA- 
WARE AMATEUR  SUPPLY,  71  Meadow 
Road.  New  Castle  OE  19720.  {302)  328- 
7728. 


IDAHO 


Preston 
Ross  WB7BYZ  has  the  largest  stock  of 
amateur  gear  in  the  intermountain  West 
and  ihe  best  prices.  Over  9,000  nam  relat- 
ed gear  in  stock.  Call  us  for  "all"  your  ham 
needs  Loday.  ROSS  DISTRIBUTING  CO., 
79  S.  State.  Preston  ID  83263,  (208) 
852-OB30. 


NEW  JERSEY 


Par*  Ridge 
North  Jersey's  oldest  and  finest  Snort- 
wave  and  Ham  Radio  Dealer.  iVz  miles 
from  Garden  State  Parkway.  Authorized 
Dealers  for  AEA,  Kenwood.  Japan  Radio 
Company.  ICOM.  Yaesu.  etc.  Ham  Sales, 
Lee  WK2T.  GILFER  SHORTWAVE,  S2 
Par*  Ave.,  Park  Ridge  NJ  07656.  (201) 
391-7887. 


NEW  YORK 


Manhattan 
Manhattan's  largest  and  only  ham 
and  business  Radio  Store.  Featuring 
MOTOROLA,  ICOM.  KENWOOD. 


YAESU,  AEAh  SONY,  PANASONIC,  MFJ, 
GBC  CLOSED  CIRCUIT  TV  CAMERAS 
AND  MONITORS,  BIRD  WATTMETERS, 
OPTO  ELECTRONICS  FREQUENCY 
COUNTERS.  AOR  SCANNERS, 
TEN-TEC.  ETC.  Full  stock  of  radios  and 
accessories,  Repair  lab  on  premises. 
Open  7  days.  M-F,  9-6  p.m.;  Sal.  & 
Sun.,  10-5  p.m.  We  ship  Wortdwkie.  For 
Specific  information  call  or  write: 
BARRY  ELECTRONICS,  512  Broadway. 
New  York  NY  10012.  (212)  925-7000. 
FAX  (Z1 2)  925-7001. 


OHIO 


Columbus 
Central  Ohio's  full-line  authorized  dealer 
for  Kenwood,  ICOM,  Yaesu,  Alinco,  Info- 
Tech,  Japan  Radio.  AEA,  Cushcraft,  Hus- 
tler; and  Butternut.  New  and  used  equip- 
ment on  display  and  operational  in  our 
4000  sq.  ft.  store.  Large  SWL  department, 
too  UNIVERSAL  RADIO,  1280  Aide 
Drive,  Reynold  so  urg  (Coiumbuc)  OH 
43068.  {61 4)806-4267, 


PENNSYLVANIA 


Trevose 
Authorized  factory  sales  and  service. 
KENWOOD.  ICOM,  YAESU,  teaiuring 
AMERTTRON.  B£W.  MFJ.  HYGAJN.  KLMt 
CUSHCRAFT,  HUSTLER,  KANTRON- 
ICS. AEA,  VlBROPLEXt  HEIL.  CALL- 
BOOK,  ARRL  Publications,  and  much 
more.  HAMTRONJCS,  INC.,  4033 
Brownsville  Road,  Trevose  PA  19047, 
(21S>  357-1400.  FAX  (215)  355-B95B. 
Sales  Order  1-800-426-2820.  Circle 
Reader  Service  298  for  more  fenformalion. 


0EAURS :  Youfcoaptty  n*nt  «J  message  can  contain  up  to  £0  M^EQraslltitMi4Myeasfy(pf*ja*J).QrS210fof 
■**  ■Oflfl*  (prepaid},  to  nantion  of  mattanSer  harness  pietee.  Directory  tart  and  payment  must  retch  u>  60  day*  in 
aflwa  of  plication.  For  efan*.if*en5^ 
4/nrtKr  Aptftp  Today .  Bo*  27S.  Forest  Raid,  tancoc*  MH  D344& 
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e  in  the  USA 


Our  Name  says  quality,  service  and  dependability  - 
Our  customers  agree! 

"The  best  part  of  the  Optoelectronics  LCD  counters  are  their 
extreme  sensitivity,  their  brilliant  LCD  readout  that  can  be  seen 

even  in  bright  sunlight  and  the  rugged  construction  allowing 
them  to  get  banged  around,  but  still  continue  to  operate  smack 
dab  on  frequency...  Yours  is  the  only  counter  which  reliably  gives  us 
(at  Radio  School)  an  instant  frequency  readout  with  its  rock-steady 
LCD  digits  featuring  incredible  1Hz  resolution. " 
Gordon  West 

Optoelectronics  has  satisfied  its  customers  for  over  18  years  - 
See  for  yourself  what  countless 
others  have  already  discovered! 


UI  was 
encouraged 
by  one  of  my 

readers  words 
of  wisdom  t 
and  bought  the 
Model  2300. 
Your  service  was 
superb!  After 
testing  this  unit  I 
personally  /fee/  that  all  serious 
radio  enthusiasts  should  own  an 
Optoelectronics  Frequency  Finder" 
Ron  Bruckman 
Radio  Monitors  Newsletter 
01'  Maryland 


FACTORY  DIRECT  ORDER  LINE 

1  -800-327-591 2 

(305)771-2050  •  FAX(305)77 1-2052 

5821  NE  »4ih  Avenue  ■  Fod  Lauderdate,  FL  33334 

5%  Shipping  Handling.  (Maximum  $10)  U.S.  &  Canada,  15%  outside 

continental  USA,    irt  Fionda  add  6%  sales  lax. 

Vrsa  and  MasterCard  accepted. 

CIRCLE  172  ON  READER  SERVICE  CARD 


Model 

8030 

3000 

cavun 

2&10 

26DOHA 

221 OA 

2300 

Function 

Freq.  Period 
Ratio,  Interval 

Freq,  Period 
Ratro.lnterval 

Frequency 

Frequency 

Frequency 

Frequency 

Frequency 

Range 

JDH2- 
3.0GHz 

lOHz^ 
3.0GHz 

1MHz- 
3.0GHz 

10Hz- 
3.0GHz 

1MHz- 
3.0GHz 

10Hz- 
2.4GHz 

1MHz- 
2.4GHz 

Display 

TO  Digit 
LCD^ 

w/Fu  notion 
Annunciators 

10  Digit 
LCD 

w/F  unction 
Annunciators 

10  Digit 
LCD 

10  Digit 
LCD 

10  Digit 
LCD^ 

SDigrt 
LED 

8  Digit 

LED 

RF  Signal 

Strength 

Indicator 

16  Segment 

Adjustable 

Bargrapti 

16  Segmenl 

Adjustable 

Bargraph 

16  Segment 

Adjustable 

Bargraph 

• 

• 

* 

* 

Hold  Switch  Yes 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Price 

$579. 

S375. 

$325. 

$259 

$225- 

SI  70 

-S&9. 

Sflnaitivrty:  <1 

...  1 1 ,<]£<]  GMC* 

A  full  line  of 

1  10  <;  TOrnV  typtiit.  Time  Base;  i  1  ,ppm.:  t.2ppm  acW  S1CKJ  -  LCD  Mod*lft  only.  Nicaua  A  AC  chargcr/udaptar 
ml  [«r  £300.  *Fck  23UO.  available  with  NiCad  instal&d  &  AC  charger/jidapior,  cornpteto  package  $128 
Antennas,  Brebaa  A  Carry  case  are  sold  separately .    {One  year  puna  A  labor  warranty.) 

Number  27  on  your  Feedback  card 


ANDOM  OUTPUT 

David  Cassidy  Nl  GPH 


Number  29  on  your  Feedback  card 


My  HF  station  is  very  modest.  My  main 
antenna  is  a  homemade  dipole,  strung  be- 
tween a  tree  and  the  peak  of  the  roof,  with 
a  two-conductor  feedlme  A  low  cost  tuner 
allows  me  to  get  out  a  signal  on  80  through 
10  meters.  I  don't  have  any  fancy  amplifi- 
ers or  processors.  My  signal  is  sinctly 
barefoot , 

1  was  scanning  around  the  bands  the 
other  day  when  I  heard  ihe  beginnings  of  a 
pile-up  on  17  meters.  Nothing  too  exotic, 
just  Columbia.  I  rm  nol  whal  you  d  call  a  OX 
chaser.  I  keep  track  of  the  countries  I've 
worked,  but  I  don't  bother  with  the  QSL 
cards  (unless  the  DX  statin  needs  New 
Hampshire,  or  my  county)  or  any  awards 
program.  I  Know  what  I've  worked,  and 
thafs  enough  for  me 

I  usually  give  it  three  or  four  tries,  and  if  I 
haven't  made  contact  by  then  I  move  on. 
I've  read  most  of  the  books  on  DXing,  so 
I'm  familiar  with  most  of  the  techniques, 
like  waiting  for  Ihe  din  to  die  down  before 
transmitting  my  call  or  spotting  the  fre- 
quency of  the  last  station  worked. 

Since  1  hadn't  worked  Columbia  on  17 
meters  yei,  I  threw  my  call  into  the  fray.  A 
couple  of  'big  guns"  had  moved  into  the 
pile-up,  their  high -powered,  over-pro- 
cessed signals  wiping  out  all  other  trans- 
missions, imagine  my  surprise  when  ihe 
DX  came  back  to  me— on  my  first  try!  No 
malter  how  rare  or  common  the  DX  is, 
snagging  him  on  the  first  try  is  truly  one  Of 
the  simple  pleasures  of  amateur  radio 

Later  that  afternoon,  toward  the  high 
end  of  ihe  same  band,  I  came  across  a 
much  larger  and  more  I  ran  lie  pile  up.  All 
the  big  guns  were  there,  calling  on  top  of 
each  other,  and  calling  on  top  of  the  DX 
station  after  he  had  already  gone  back  to 
someone— chaos,  it  took  me  three  or  four 
minutes  before  I  could  get  t he  DX  sta tic n ' s 
callsign  It  was  South  Africa  I  didn't  have 
South  Africa  on  ANY  band  tt  would  be  a 
totally  new  country  lor  me.  so  I  decided  to 
try  a  few  calls. 

I  listened  for  sever ai  minutes,  trying  to 
discern  a  partem  in  how  the  DX  was  an- 
swering calls.  He  was  only  answering  peo- 
ple on  his  frequency,  so  going 
a  bit  high  or  low  wouldn't  help  He  didn't 
seem  to  be  picking  the  last  callsign  heard 
in  the  dm,  so  tail-ending  wouldn't  help.  He 
also  wasn't  necessarily  answering  the 
loudest  signals,  so  power  wasn't  going  to 
help  anybody.  Alter  listening  to  about  a 
dozen  contacts,  I  noticed  trial  he  wasn't 
ending  his  transmissions  with  the  typical 
l73P  thanks  for  the  contact,  QRZ. "  He  was 
delaying  his  final  transmission  a  bit,  after 
the  station  he  was  working  gave  his  name, 
OTH  and  signal  report  He  was  listening 
for  a  callsign  there.  He'd  then  come  back 
with  "73.  thanks  lor  the  contact,  W1XYZ 
you're  5  and  8."  Since  most  people  starr- 
ed calling  on  top  of  him  as  soon  as  he  said 
73,  they  never  knew  that  he  wasn't  even 
listening  for  a  call  when  he  unkeyed  his 
mike.  In  fact,  the  person  he  was  calling 
usually  didn't  hear  him  either,  until  the 
frantic  shoutings  of  about  a  thousand  oth- 
er hams  died  down  enough  for  the  South 
African  to  repeat  the  transmission.  Now 


that  I  knew  his  system,  It  was  time  to  see  if 
I  couid  make  the  contact. 

As  soon  as  the  station  being  worked 
said  "over."  I  threw  out  a  quick  "No- 
vember One  Golf  Papa  Hotel."  He  came 
back  with  a  "QSL  five  and  nine.  73  and 
thanks. . . "  That  was  all  I  heard,  because 
as  soon  as  he  said  "73,"  the  pile-up  start- 
ed shouting,  I  didn't  do  anything  except 
listen.  As  the  noise  died  down,  he  came 
back  loud  and  clear .  .  .  "Golf  Papa  Hotel, 
you're  five  and  nine,  nice  signal,  over  " 

I  didn't  believe  it!  Snagged  him!  With 
only  one  transmission!  Twice  in  one  day1 
With  about  90  watts  and  a  dipole  at  about 
20  feet!  And  I  even  got  a  'nice  signal'' 
from  him! 

I  haven't  related  this  story  to  demon- 
strate my  prowess  as  a  DXer  To  be  sure, 
this  is  the  only  time  this  has  ever  hap* 
pened  to  me,  and  I  don't  expect  it  to  hap- 
pen again  anytime  soon,  I  realize  that  luck 
had  a  lot  to  do  with  both  contacts.  After  all. 
propagation  has  an  awful  lot  to  do  with 
who  a  DX  station  can  or  cannot  hear 

I've  told  you  this  story  because  my  mail 
has  been  lately  filled  with  letters  from  peo- 
ple who  either  complain  about  the  high 
cost  of  hamming,  or  they  complain  about 
how  Novices  and  anyone  else  with  rela- 
tively modest  stations  can't  work  DX  or 
contests.  Poppycock! 

Sure,  you  can't  expect  to  pull  the  rare 
ones  out  of  a  pile-  u  p  on  t  he  1 1  rst  try.  But  you 
CAN  expect  to  work  them  consistently  if 
you  use  the  two  pieces  of  gear  that  cost 
you  nothing— your  eyes  and  your  ears. 

Have  you  read  The  Complete  OXer? 
That  or  any  other  book  on  DXing,  will  give 
you  ail  the  information  you  need.  It  never 
ceases  to  amaze  me  when  I  hear  dozens 
of  stations  blindly  calling  a  OX  station  with- 
out following  even  the  most  basic  operate 
mg  techniques  (let  alone  Ihe  basic  cour- 
tesy). It's  not  as  if  the  information 
contained  in  these  books  is  classified .  If 
you  haven 'i  cast  your  eyes  on  any  books 
about  DXing,  you're  already  placing  your- 
self at  a  disadvantage. 

It  also  amazes  me  when  I  hear  stations 
calling  in  a  pile-up  who  are  obviously  not 
listening  to  what's  happening  on  the  fre- 
quency The  DX  station  will  say,  "calls 
with  a  one  only/'  or  "calls  ending  in 
Bravo."  and  invariably  there  will  be  a 
handful  of  dummies  who  will  not  listen  to 
what  the  DX  is  asking  for  How  many  times 
have  you  heard  a  DX  station  start  a  QSO 
with  someone,  while  three  of  four  hams 
continue  to  send  out  their  callsigns  every 
three  seconds9  Like  most  things  in  life, 
you'll  learn  more  if  you  Spend  more  time 
listening  than  you  do  talking. 

There's  plenty  of  S3 B  OX  on  the  Novice 
portion  of  to  meters,  and  you  don't  need 
high  power  or  a  S  10.000  station  to  work 
them.  The  other  HF  bands  open  to 
Novices  are  crawling  with  CW  DX  just 
waiting  for  you  to  work.  A  coupJa'  hundred 
bucks  and  a  home-brew  antenna  is  all  it 
takes. 

I  have  to  admit,  there's  another  reason 
why  I  told  you  the  above  story.  I  was  so 
excited,  I  just  HAD  to  tell  someone! 
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Jim  Gray  W)XU 
P.O.  Box  W79 
Pa/son  AZ&S541 

Old  Sol  has  fooled  us  agam!  it  now  ap- 
pears that  present  sun  spot  Cycle  22  will 
exhibit  a  double  peak  before  finally  sliding 
to  its  nadir.  A  chart  of  smoothed  sunspol 
numbers  seems  to  indicate  such  a  phe- 
nomenon,  Looking  at  a  charl  of  solar  cy- 
cles from  1760  to  the  present,  it  appears 
that  a  double  peak  seems  to  occur  on  ev- 
ery even-numbered  cycle  since  Cycle  12 
(187B-1B89).  but  not  before  then,  all  the 
way  back  to  Cycle  1  (1 754-  T  765)! 
Why  this  should  be.  I  do  not 
know— but  it  is  interesting,  to  say 
the  least! 

March  will  provide  some  excel- 
lent worldwide  DX  on  Good  ("G") 
days  (see  the  calendar)  from 
dawn  lo  after  dark  on  the  HF 
bands  between  20 and  10  meters. 
More  Poor  {'  ?")  days  appear  to 
occur  during  the  first  half  of  the 
month:  that  is,  the  ist.  6 lh,  and 
7th,  and  the  1 21h  and  1 3th  During 
the  last  half  of  the  month,  only  the 
23rd  appears  to  be  a  Poor  ("P") 
day.  Your  best  DX  opportunities 
are  expected  to  take  place  be- 
tween the  1 6lh  and  20lhf  and  be- 
tween the  25th  and  31st.  The  rest 
will  be  Fair  ( "F")T  trending  either 
way. 

On  Good  days,  the  HF  bands 
will  be  open  from  dawn  until  after 
dark,  and  you  can  expect  long 
and  short  path  DX  (part icui arty 
mornings  and  afternoons}  as  well 
as  short  skip  within  the  U.S.  and 
its  neighbors  to  north  and  soulh. 

Because  thunderstorms  begin 
at  this  time  of  year,  the  bands  be- 
low  20  meters  (30  through  160) 
will  have  to  deal  with  atmospheric 
noise,  bul  when  they  are  quiet, 
good  opportunities  for  DX .  panic- 
ufarty  during  hours  of  darkness, 
will  occur. 

Use  the  charts  to  plan  your  DX 
work,  and  listen  to  WWV  at  18 
minules  after  any  hour  for  the  so- 
lar-terrestrial report.  The  K  Index 
(indicator  of  magnetic  field  condi- 
tions) and  the  A  index  (indicator  of 
signal  absorption)  should  below. 


Jim  Gray  W1XU 


w  h  i  1  e  t  h  e  so  lar  f  I  u  x  (i  ndicator  of  io  nospher- 
ic  conditions)  should  be  high  for  best  oper- 
ating conditions 

Interestingty,  during  those  days  marked 
Poor,  you  may  also  find  other  evidences  of 
upsets  in  the  atmosphere  and  in  the  earth. 
Check  it  out— just  for  funf 

By  Ihe  way,  during  the  equinoxes  (equ a' 
night  and  day),  grayline  DXlng  seems 
lo  be  at  its  best,  and  signals  along  the  line 
of  the  terminator  (path  of  darkness}  are 
particularly  good.  Try  it.  See  you  next 
month. 
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PECIAL  EVENTS 

Ham  Doings  Around  the  World 


Listings  are  free  of  charge  as  space  permits.  Please  send  us  your  Special 
Event  two  months  in  advance  of  the  issue  you  want  it  to  appear  in.  For 
example,  if  you  want  it  to  appear  in  the  January  issue,  we  should  receive  it  by 
October  31.  Provide  a  clear,  concise  summary  of  the  essentiai  details  about 
your  Spectat  Event.  Check  /HAMFESTS  on  our  BBS  (603-525^4433)  for 
listings  that  were  too  fate  to  get  into  publication. 


MAR 


NORTHAMPTON,  MA  The  MTARA  Flea- 
market  will  be  held  al  Smith  Vocational 
School  siarung  ai  9  AM.  Handicap  accessi- 
ble VEC  Exams.  Tables  Si  2  in  advance,  51 5 
ai  the  tloor  £3  admission  fee:  under  12  free 
Tallin  on  T46  94,  14652,  22382.  Contact 
N1CDR,  6  Laurel  Terr.,  Westtield  MA 
01085;  (413)562-1027. 


MAR  7 


DENVILLE.  NJ  The  Spirt  Root/West  Moms 
Hamfest  will  be  held  at  Moms  Catholic  High 
School  from  8  AM-2  PM  Talk-in  on 
146  9B5-,  146  52S,  223.860  -,  447  075- 
(PL  8&)  Contact  Bemie  WB2YOK,  (201) 
584-5399. 


MAR  7-8 


CHARLOTTE,  NC  The  Mecklenburg  ARS 
will  sponsor  | he  Charlotte  Hamfesr/Cornput- 
erFair  ai  the  Charlotte  Merchandise  Mart 
from  9  AM -5  PM  Sat  .  and  from  9  AM-2  PM 
Sun.  VEC  Exams  by  the  Charlotte  VEC  on 
Sun.  Advance  tickets  $6,  SB  a  Hhe  door.  Chil- 
dren under  12  free  Tables  $18  On  advance 
only).  Write  ic-  Charlotte  Ham f est.  PO  Box 
221136,  Charlotte  NC  28222- ft 36,  or  caJI 
(704)  536-7373,  for  ticket  and  table  info; 
(704)  563-  75  11  for  dealer  and  manufacturer 
into  TaikmGnW4aFB/ron144  69/145.29 


MAR  12 


CIRCLEVJLLE.  OH  A  Hamfest  sponsored 
by  the  TEAYS  ARC,  will  be  held  at  the  Pick- 
away County  Fairgrounds  from  8  AM-3  PM. 
Admission  *s  $4  per  person.  Tables  are  S5  in 
advance,  56  at  the  door  Contact  Dan  Grant 
W8UCF.  22150  Smith  MuiseRd  .  Circle* tile 
OH  43113;  (614)  477-3026.  Talk-in  on 
147.7B  and  simplex  148,52. 


MAR  14 


CONNECTICUT  The  Annual  RAS  of  Nor* 
wieh  Auction  will  be  held  at  the  Sen  to  Citi- 
zens Center,  Waterford  Municipal  Comptex 
(fit  85,  south  of  Exil  77  of  1-395,  or  north  of 
Exit  82  of  1-95)  from  TO  AM  until  sotd  out. 
Setup  at  9  AM.  Free  admission.  Wheelchair 
accessible  Bring  your  equipment  to  be  auc- 
tioned Talk  in  on  146,67  repeater.  Contact 
KAIBB  at  {203}  739-8016. 

FLEMINGTON.  NJ  The  Remington  Ham* 
fesl  1992,  sponsored  by  Ihe  Cherryville  Re- 
peater Ass n  II  Inc.,  will  be  held  at  the  Hunter- 
don Central  High  School  Fieldhouse.  Routes 
31  and  523,  from  8  AM-2  PM.  Limited  tai  (gat- 
ing. Free  parking.  VE  Exams.  Wheelchair  ac- 
cess Vendor's  tables  S15  wrth  quantity  dis- 
count Buyers  admission  $5  Unlicensed 
spouses  and  kids  free  Talk-in  on  1 47  375  + . 
For  reservations  and  info:  Marty  Grozinski 
NS2K,  cfo  CRA  ftf  PO  Box  308 1  Quakenown 
NJ  08368  Or  call  (908)  806-6944  before  1 1 
PM.  For  VE  registration  call  Dick  Walls 
KE2HQ.  (906}  479-6395.  before  1 1  PM. 

HUDSON.  WH  The  Interstate  Repealer  So- 
ciety will  sponsor  a  Fleamarket  at  the  Lions 
Pub  Hall,  Lions  Ave  .  from  8  AM-3  PM.  Free 
parking.  Buyers  admission  $2,  sellers  $10/ 
space,  Talk-in  on  148,85,  Contact  Wayne 
KA1MKH,  {603}  895-9035.  To  reserve 
spaces,  a  check  by  Mar  1  to  tftS.  PO  Box 
693T  Deny  NY 03038. 

TEX  ARK  AN  A,  TX  The  Four  States  ARC  wi  II 
host  rts  3rd  annual  Hamfest  at  the  VWCA 
Bldg.,  3410  Magnolia,  from  8  AM-4  PM,  rain 
or  shine.  Admission  $2,  Tables  $5.  Free  Park- 
ing. VE  Exams.  Talk-in  on  146  62  Contact 
Pat  KGSSC.  (903)  793-3877  (eves };  or 
Travis K5AVH,  (903}  792-2080. 


MAR  14-15 


MIDLAND,  TX  The  Midland  ARC  will  hofd 
I  heir  annual  St..  Patrick's  Day  Swapfesl  from 
9  AM-5  PM  Sat,,  and  from  8  AM-2:30  PM 
Sun.,  at  the  Midland  County  Exhibit  Bldg 


located  on  E.  Hwy  80.  Advance  tickets  $5.  $6 
at  the  door.  Tabtes  58.  VE  Exams  ar  12  noon 
on  Sat  Contact  AMflC,  PO  Box  4401,  Mid- 
land TX  79704 


MAR  20-2? 


SCO TTS DALE.  AZ  The  Scottsdale  ARC 
win  host  a  3-day  No-Code  Technician  License 
class,  presented  by  Loratne  McCarty  N6CIO. 
Pre-registraiion  is  required.  Contac I  Loralnet 
(714)  979-CQDE  days;  or  (714}  556-4351 
eves,  /weekends. 


MAR  21 


SCOTTSDALE.  AZ  The  ARC  A  Spring 
Hamfest,  hosted  by  the  Scottsdale  ARC.  will 
be  held  trom  7  AM-4  PM  at  Scottsdale  Com- 
munity College  (easi  parking  lotsj,  900Q  E. 
Chaparral  Rd.  Admission  is  S2  per  car  for 
general  parking,  or  $5  per  swap  space. 
Overnight  parking  for  seM-contajned  RVs  Fn 
and  Sat.  VE  Exams  1 55  40  ARRL/VEC)  at  1 0 
AM  Walk-ins  OK  Contact  WattN712M.  (602) 
947-0338 or  write  to  S.A.R.C.  Hamfest,  PO 
Box  10878,  Scottsdale  AZ  85271-0878. 
Part  of  proceeds  wiJ I  be  donated  to  the  Scotts- 
dale Comm.  College  Scholarship  Fund. 

MARSHALL,  Ml  The  31st  Annual  Michigan 
Crossroads  Hamfest.  co-sponsored  by  the 
Southern  Michigan  ARS  and  the  Marshall 
High  Photo  Electronics  Qub,  will  be  held  at 
the  Marshall  High  School  from  8  AM-3  PM 
Setu  p  at  6  AM .  Tic  kets  $2  i  n  advance  { S AS  E) , 
$3  at  the  door  Free  parking.  Tables:  Min.  4 
ft  /S. 75  per  foot  Send  payment  with  SASE  to 
SMARS.  PO  Sox  934 .  Battle  Creek  Ml 
49016  or  call  Was  Charter  N8BDM.  (616) 
979-3433 '♦  Pre- register  before  Feb.  21  for  Li- 
cense Exams  (no  walk-ins  J  Include  5 10  form, 
SASE  and  $5,25  Make  check  or  MO  payable 
to  ARRL  VEC  and  send  to  SMARS.  PO  Box 
934,  BaWe  Creek  Mi  49016.  Exams  start  ai 


MAR  21 -22 


FORT  WALTON  BEACH.  FL  The  Play- 
ground ARC  will  hofd  their  22nd  annual  Ham/ 
Swapfest  at  the  Ft.  Walton  Beach  Fair 
Grounds  from  8  AM-5  PM.  Tables  S10  one 
day/515  boih  days:  (call  Len.  WD4KKV. 
(904)  862-S77i)  For  RV  parking  with  hook- 
ups and  dump,  call  Tony  KC4YBE,  (904) 
58 1^0  J 56.  For  commercial  space,  meetings, 
taunts,  contact  P.A.R.C.,  PO  Box  873v  Ft. 
Walton  Beach  FL  32549. 


MAR  22 


BRISTOL*  CT  The  Insurance  City  Repealer 
Club  will  hotd  its  annual  Hamfest/Computer 
Reamarke*  from  9  AM-2  PM  at  the  Bristol 
Eastern  High  School.  General  admission  S3. 
Free  parking.  Prepaid  tables  $15;  $20  at  the 
door  Contact  Chuck  Motes  K1DFS,  22 
Woodside  Ln..  Ptatnville  CT.  (203)  747- 
6377.  Talk-in  on  146.88.  224,80  License  Ex- 
ams by  pre-regisi ration  only.  Write  with  SASE 
to  tCRC.  PO  Box  165,  Pleasant  Valley  CT 
06063. 

BRAINTREE,  MA  The  South  Shore  ARC 
will  hold  its  annual  indoor  Fleamarke!  at  the 
Viking  Club,  410  Quincy  Ave.,  from  10:30 
AM-3  PM.  Admission  Si,  Free  parking.  8' 
tables  for  $12  each,  includes  1  free  admission 
per  table  if  paid  for  before  Mar.  18  Send 
payment  to  Thaire  Bryant  KA1MJR,  91  San- 
ing  Rd..  N.  Weymouth  MA  02191-  Tables 
cost  Si 4  on  Ifeamarket  day  Make  checks 
payable  to  the  South  Shore  ARC 
For  info  call  Thaire,  (617)331-3673,  eves 

MADISON,  OH  The  14th  Annual  Lake 
County  ARA  Hamfest  will  be  hetd  ai  Madison 
High  School  from  6  AM-3  PM.  Admission  $4 
in  advance  (SASE  and  postmark  by  Mar.  7 
please);  $4  50  ai  the  door  VE  Exams,  A  two 
meter  indoor  fox  hunl  will  begin  at  1  PM,  6' 
vendor  tables  are  $6;  8'  lables  are  $7.5Q\ 
Talk-in  on  147.81/21  or  222.90/224  50  {PL 
141  3).  Contact  Roxaone,  LCARA  Hamfest, 


5777  Fenwood  Ct,r  Mentor-on-t  he-Lake 
OH  44060.  (216)  257-2036  from  6  PM-9  PM 
and  10  AM-4  PM  weekends  or  (216}  352- 
6756  weekdays  from  10  AM-4  PM 

MILTON  FREEWATER,  OH  The  Walla 
Walla  Valley  ABC  will  sponsor  a  Swapfest  at 
the  Community  Bldg,  from  8  AM— 4  PM  Li- 
cense Exams  Free  admission  Indoor  swap 
tables  $5.  Contact  Carl  Eisner  N7PVW,  (509) 
522-1270.  Talk-In  on  147.2S/.58. 

JEFFERSON,  Wl  The  Tri-County  ARC  wil 
hold  its  annual  Hamfest  at  the  Jefferson 
County  Fairgrounds  starting  at  8  AM  Admis- 
sion $4  6  tables  are  $4  each  Monies  wrll 
provide  a  scholarship  to  a  second-year  elec- 
tronics student  from  the  Tri-County  area. 
Contact  W9MQB,  213  Frederick  St,  Fort 
Atkinson  Wt  53538,  (414)  563-6381  eves 

STERLING,  IL  The  Sterling. Rock  Falls 
ARS  32nd  annual  Hamfest  will  be  held  ai  the 
Storting  High  School  Field  House,  1608  4th 
Ave.  Free  parking.  Areas  for  self-con  lamed 
campers  and  RVg  overnight  Tickets  $3  in 
advance,  $4  at  the  door.  Tables,  w/electricity, 
are  $5  {bring  your  own  cord),  Talk-m  on 
14625/-85  W9MEP  repeater  Contact  Sue 
Peters,  Sterling-Rock  Faffs  ARS,  PO  Box 
521,  Storting  tL  61081.  (81 S)  625-9262. 


MAR  27 


EUZABETHTOWN,  KY  The  Lincoln  Trail 
ARC  will  hold  their  I3lh  annual  Hamfesi  at 
Pnichard  Community  Center  starting  at  0800 
AM  Setup  at  6  PM  Advance  tickets  S4.  S5  at 
the  door  Advance  reservations  (or  fleamar- 
ke! and  new  vendors  will  be  $5  per  table  and 
chair  (510  the  day  oi  the  Hamfesi)  VE  Exams, 
walk-ins.  Copy  of  license  and  original  re- 
quired. Exam  contact:  Chuck  Strain  A A4ZQ, 
(502)  $51-t715.  Reservations  contact; 
Wklfey  Hensfey  WD4GDAr  PO  Box  342, 
Vine  Grove  KY  40 1 75.  (502)  877-2234  (day 
or  night)  Doors  will  open  at  0800  AM  the  day 
of  the  Hamfest 


MAR  29 


MONROEVILLE,  PA  The  TRARC  Hamfest/ 
Computer  Fest  will  be  held  at  Expo  Marl.  RT 
22  from  8  AM-4  PM.  Admission  $4  at  the 
door.  Children  under  1 2  free  with  adult  Direc- 
tions on  146.73  Talk^non  146  52.  Tables  are 
SlOea  Contact  Jim  AG3«t  {412}  373-2536 
for  tables- 

MILF0R0,  CT  All  Class  Exams  by  the 
Coastline  Amateur  ARA.  will  be  held  at  the 
Fowler  9ldg ,  145  Bridgeport  Ave.,  ai  12 
noon.  Walk-ins  welcome.  Contact  Gary 
NB1M,  (203)  933-5125,  or  Dick  WA1YGE. 
(203)  874-1014. 

MICHIGAN  CITY.  IN  The  Michigan  City 
ARC,  Inc.  will  hold  their  annual  Spring  Ham- 
last  at  Rogers  High  School,  Pahs  Rd  ,  from  8 
AM-2PM  (Central  Standard  Time).  Selup  at  7 
AM.  Admission  S4  per  person  over  1 0  years  of 
age  3'  tabtes  S5  each.  Electricity  $2.  Contact 
Roy  Jackson  NY9B.  PO  Box  2013.  Michi- 
gan City  tN  46360.  (219)  872-4201. 

SPECIAL  EVENT  STATIONS 


MAR  7 


CENTRAL  FLORIDA  The  Lake  ARA  will  op- 
erate MFC  on  10,  15.  and  20m  at  28, 365. 
21.375  and  14.265  from  1 2002-22002,  to  cel- 
ebrate their  40th  Anniversary  For  QSL.  send 
OSL  and  SASE  to  L4A4,  PO  Box  1465, 
Tavares  FL  32778, 


MAR  10-tB 


ANGOILLA/BRITISH  WEST  INDIES 
Lambda  ABC  President  Jim  Kelly  KK3K.  of 
Philadelphia  PA,  and  Vice  President  Don 
Bledsoe  WB6LY1.  of  Long  Beach  CAr  will  be- 
gin the  hrsl  OSCAR  operation  from  VP2E  (An* 
guilla)  and  VP2V  (British  West  tndies)  Don 
will  begin  from  AnguiHa  as  VP2E/WB6LYI 


during  Mar.  10-13.  Jim  will  operate  as  VP2V/ 
KK3K  from  Tortola  Mar,  13-16.  These  DX 
countries  have  not  been  on-the-air  on 
OSCAR- 13  before. 


MAR  13-15 


SWEETWATER,  TX  The  Nolan  County 
ARC  mil  operate  a  Special  Event  Station  from 
1500Z-24002  Mar.  13-15  during  the  worlds 
largest  rattlesnake  round-up.  Operation  will 
be  in  the  20  and  40m  General  phone  bands 
plus  10m  Novice,  For  certificate,  send  QSL 
and  large  SASE  10  WR5B.  PO  Box  825. 
Sweetwater  TX  79556. 


MAR  14 


LUSBY,  MD  The  Southern  Patuxent  ARC 
will  operate  N3I  FL  du  r i  ng  1 3002  and  2 1 0OZ  to 
commemorate  Albert  Einstein's  birthday  Op- 
eration wilt  be  in  the  lower  portion  of  the  Gen- 
eral phone  bands  and  the  Novice  10m  sub- 
band.  The  theme  is  nuclear  energy  Baltimore 
Gas  and  Electric  Co  is  sponsoring  the  even! 
at  their  Calvert  CJirfs  Nuclear  Power  Plant 
Visitors  Center  which  is  open  to  the  public. 
Certificates  will  be  awarded  to  each  plant  thai 
contacts  a i  least  five  other  plants  and  submits 
a  copy  of  their  station  log.  For  a  commemora- 
trve  QSL  card,  send  a  OSL  and  SASE  to  Bob 
Smith  N3IFL .  12480  Cataiina  Or. .  Luaby  MD 
20657.  (410)  260-6908. 


MAR  14-15 


DAYTON ,  OH  For  t  he  t  h  i  rd  year,  t  he  Farou  e 
ARC  will  operate  Station  WB8 SMC/8  from  SI 
Patrick  [ Shelby  County)  OH  during  18002  14 
Mar  -1SO0Z  15  Mar  Operation  wilt  be  in  the 
lower  portions  of  30, 40.  1 5.  10m  r^tovice  CW 
and  Novice  phone;  20m  General  CW.  and  80. 
40,  20T  15  m  General  phone,  as  band  condi- 
tions aliow.  The  Farou  I  ARC  OS  Ls  100  per- 
cent to  amateurs  and  SWLs.  To  OSL.  send  a 
business-size  SASE  to  FaroutARC,  PO  Box 
9181  f  Dayton  OH  45409-9181* 


MAR  21-22 


CHESAPEAKE,  VA  The  Chesapeake  ARS 
will  celebrate  the  1st  anniversary  of  the 
CARS,  Radio  Shack,  by  operating  the  Club 
Station  from  14002  Mar.  21-14002  Mar.  22. 
CW:  28.125,  21  125.  14,050,  7  130.  3,680 
Phone:  28  385.  21  240.  14  250.  7.230. 
S.BTOzt  ORM  Send  8Vi  x  11'£  SASE  lo 
OM7.S..  PO  Box  2035.  €Zhesapeake  VA 
23327. 


MAR  24-26 


HAW  Alt  VOLCANO  NATIONAL  PARK  The 
Chariton  (Iowa)  High  School  ARC  wilt  operate 
Jean  (WH6DZ)  and  Paul  (W3FO)  Stoner's  lo- 
taiiy  solar-powered  station  from  18002- 
240OZ  in  conjunction  wiih  their  DXpedilion  to 
promote  amateur  radio  in  schools,  and  to 
study  the  volcanic  origin  of  the  islands.  Oper- 
ation will  be  in  the  Novice  10m  phone  sub- 
band.  For  QSL,  send  QSL  and  SASE  lo 
Lawrence  WanUand  it  NfHTK.  Chariton 
High  School  ARC.  501  N.  Grand,  Chariton 
IA  50049. 


MAR  27-38 


PHILADELPHIA.  PA  Members  of  the 
Warminster  ARC  will  operate  WA3DFU 
2200Z  Mar.  27-22O0Z  Mar  28,  at  Ihe  Union 
League  of  Philadelphia,  to  honor  all  the  sol 
diets  who  fought  in  the  Civil  War.  Look  for 
WA3DFU  on  14.275,  21  375  and  26  375  For 
a  certificate,  send  QSL  and  SASE  to  Warmln* 
sterARC*  Box  113,  Warminster  PA  18974. 


MAR2&-29 


MISSISSIPPI  STATE,  MS  The  Mississippi 
Slate  U  ARC  wifl operate  Station  W5YD  from 
1600Z  Mar  28-0600  Mar  29.  to  commemo- 
rate t00  years  of  engineering  at  Mississippi 
Stale  U.  Operation  will  be  SSB  in  the  General 
40m  and  20m  and  the  Novice  10m  subbands. 
For  a  certificate,  send  a  QSL  and  SASE  to 
W5YDt  PO  Box  591 ,  Mississippi  Slate  MS 
39762. 
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2QNI0I  Everyday  Electronics  Data  Book  fry  IfJ,  router  BA  Info 
mat  ion  u  prevented  10  the  form  of  a  basic  clectronk"  recipe  hool  *ilb  numer- 
ous e  urnptet  showing  how  theory  can  be  put  into  practice  using  4  r^nge  of 
corwnonK  avadaN*  mdustrV  Amiird  cuuipuututs  and  devices  256pp.  134 

stui 


20N 1 02  Practical  Digital  Electronics  Handbook  M  Wit*  Tootey  .on 
tarns  mfte  digital  icy  gear  projecti.  CMOS,  and  TTL  ptnouts  and  uHcs  or 
reference  data  bwrodoccs  digital  circuits*  logic  pica,  tunable*  did  rimers, 
iMk-fopfwesaoti..  many  and  iiytfomptf  devices,  before  looking  *  the 
RS-2J2C  interface  and  the  IF.EE-*S*iiidr£EE-i«M  ttucronroceuon  buses 
208  pp  ,  |00linedn*mgs,  $  14^1 

20N I '  -  Electrons  Power  Supply  Handbook  a?  /a*  X.  SntiMrccmn 
mam  types  <rf  supplies— batteries,  simple  AC  supplm.  swach  mode  supplies 
and  ifivcfKfU.  All  typH  of  supplied  used  for  electronics  purposes  ire  Coveted 
in  detail,  starting  with  ceil*  and  banene*  and  extending  by  way  of  rectified 
supplier  and  linear  jaabilize ra  to  modem  switch  -  mode  system* .  IC  *witch  - 
mode  repulan>r  k  DC  DC  conveners  and  inverters  144  pp. .  90  line  draw 
tngs  $16*25 

2QN104  Electronic  Test  Equipment  Handbook  by  Sfeve  Money  t*  a 
guide  in  electronic  icsi  equipment  for  the  engineer.  technician,  .student  and 
home  enthusiast.  Provides  a  practical  guide  to  widely  used  electronics  instru- 
ments .trul  ihc  techniques  of  measuring  a  wide  range  of  pu  minders  in  electron^ 
ks  sy,stenui  2 1 6  pp. ,  1 2  $  1 1  ne  d  ra  w  Lngs .  $  IS  .00 

20N  I U5  Digital  Lrjglc  Gates  and  Flip-flops  by  Ian  H,  Sinclair ,  wlini  chcy 
do  and  how  tu  use  them.  Seeks  to  establish  a  firm  loundaliorj  in  digital 
electronics  by  treating  the  topics  of  gales  and  flip  Hops,  thoroughly  ami  from 
the  beginning.  Fur  the  user  who  wants  to  design  und  mmble^hnnr  digital 
circuitry  with  umsideiably  more  understanding  of  principles  than  the  con- 
structof .  und  who  wants  to  know  more  than  a  few  rules  of  thumb  about  digital 
circuit-*   2iU[ip  .  I  fiS  line  drawings  $IX,00 

02C30  The  Commodore  Ham's  Companion  by  Jim  iinbb*  K9Ef  160 
pages  of  useful  inhumation  %m  selecting  a  Ciirnmodorc  computer  for  the  ham 
shack ,  where  to  fluid  speciatiad  programs,  the  Commodore- packer  conntc 
1  h  m .  and  mure'  $t+50| 

09D22  The  Work)  Ham  Net  Directory  ^  Mote  ttlfcmJri  New-second 
edriKwi  now  over  600  net  listings.  This  book  Bticduces  the  special  interest 
luim  radio  nefwurki  and;  jjvn  you  when  and  where  you  can  tune  ihem  in. 
S9J0 

SHORT  W A  VE 


a 


\\.\nm  1992  International  Callboofc  The  new  L992  International  Call- 
book  lists  500,000  licensed  radin  amideur.s  in  the  connirie.s  nuLside  North 
America,  ft  covers  South  America.  I  Lirope.  Africa,  Asia^  and  the  Pacific  area 
(exclusive  of  Hawaii  ami  the  V  S.  rjk'ijWW.iuwX  $29-95 

I0DO91 1992  North  American  Call  book  The  mi  North  American  Call 

booklists  the  calls .  n.iiin--,  uikl  jddre^s  mlorniaiion  for  over  500,0tX)  licensed 
radio  amateurs  in  all  countries  nf  North  America,  fiutn  Panama  tu  Canada 
mL  I  tiding  C  reenl  and ,  Bermuda .  and  the  Caribbean  islands  plus  Ha  wai  t  and  US 
possessions.  $29.95 

05H:4  ftadkj  Handbook,  23rd  Ed.  h  Hi^™  I  Ore  W6SAIW  pages  of 
everything  uxi  wanted  to  know  arniui  radio  communication,  fndepih  itudy  of 
AC/DC  fundimrnuis.  SSB,  antennav  ampliften,  power  supplies,  and  mure. 
S29.5Q  haard  cover  ml? 

ION  107  Ham  Stuff— The  Who— What— Wbef*  of  Ajnaleut  Ratio  *y 
Vfoti  Gttrtttt Thvs  » ihc  in* !>•  1  pi,- nsabk  new  guide  10 everything  m  Ham  Radio 
If  you  want  id  know  whn'i  no  fma  and  wim's  whai.  mi£  « 


bekmf>  in  your  duck  Youlr  refer  id  it  ataia  and  again  tu  find  pisi  the  right 
equipment,  when:  to  sJup,  Kid  who  to  call,  piers  thing  fruni  ralkM  Id  QSL 
cards  to  ha<pins.coinpAe<ew!tJipTodoad^ 
and  more  f  19.9$ 

J2E7f*  Baaac  Etectronics  Prepared  in  the  Burton  af  .Venn/  Ft  runnel 
Thoroufhly  rr*  tsed  in  1972.  Covers  the  imporunt  aspects  of  applied  efce- 
tromes  and  ekctrofuci  LunitunkatiuniL  547  pp.  110,95 

U  4  Second  Level  Basic  EhaOlMnlBI  rrfpartd  h  ihr  Hurra*.  ,\f 
\di«/  Penantut  Sequel  to  &ibc  EJetrtnwua ,  thomugh  tnrjfment  of  the  am 
advincrd  level i  of  applied  electronics,  lncludrt  mk-tirs-jve  nceisinf  and 
UM>MiiiBM|  Hundreds  of  e«dkm  dtafrirm  325  pp  f7^5u 

0 1 OIS  The  Illustrated  Dictionary  of  Electronic*,  5th  €d.  *t  Rafts  P. 

Tuner  and  San  GiNKnev  Feaiurrng  more  than  27rOQOerMrKs,  an  exhaustive 
lea  of  abbreviatiom.  and  appendices  pacled  with  Mrhcnutic  v>mbuU  and 
conversion  LiMes.  ihts  is.  by  far  the  mosl  eomprehenuve  Julhmaiy  of  practi- 
cal electronics  and  computer  terms  available  720  page);  $2**95 

CM  MM  GGTE  Morse  Tutor  From  beginner  to  Extra  class  in  easy  self-paced 
le*4on*   Code  speeds  from  I  to  <wer  H00  words  per  nttnuie  Standard  or 

Rimswonh  mode.  AJ_iu.stable  tone  frequency  Create  your  own  drills,  prac- 
tice or  uemal  exams.  Exams  conform  to  FCC  require ment*.  5'4  floppy  for 
IBM  PC,  XT,  AT,  PS/2  or  compatibles  S [9, 5« 

ui\r-v  Advanced  Edition 529,95 

?UNlNi  Most-Ofterv-Needed  Radio  Diagrama  and  Servicing 
Information.  1926-1938,  Volume  One  compiled  by  A/  , V  Beitman 
An  invaluable  reference  for  anyone  involved  in  Vintage  Radio  restoration, 
lluiidnetlj  ofschematies,,  writing  diagrams  and  purts  linLH,  all  from  the  original 
HfQMt.SSlJS 

20Ni»ft  How  To  Read  Schematics  {4th  edition)  by  Dvnatd  ft 
iterringtm  Written  for  the  beginner  in  electronics,  but  it  also  contains  infor 
iiunort  valuable  to  the  hobby  tsi  and  engineering  technKiun.  frns  book  is  your 
Lev.  to  unhvking  die  mysteries  of  schemaiics.  beginmnig  *nh  a  generaJ 
ducuwum  of  electronic  diagrams  Si  4.95 

20N097  Radio  Operator's  World  Arias  by  Waif  54mtnm  W§CP 
This  a  1  compact  (5i7>.  detaded.  and  corepreheruive  w  o*1d  at  In  dtwgned  as 
a  connara  deii  top  compsnian  for  radio  operators,  and  an  a  rcota^emeiU  for 
the  tradujonal  bulky  and  Tmabayd  auases   \lw  mckuded  ur  42  pages  of  v  aaJ 
vianu  m  abour  eadt  coaany.  Popoiir  »nh  DXcn  worldwide.  117.95 


06557 1 992  Passport  to  World  Band  Radio  by  Inter 
nanana/  Broetdtattimg  Senteei,  Lid.  You  can  have  the 
world  H  your  fmftrtGpt  You1  II  gei  the  latest  station  and 
time  grtdi,  the  i*W2  Bu^cr'v  Guide  and  more-  384  pages 

MM 

03S1 1  Shortwave  Receivers  Past  and  Present  edit- 
ed by  Fred  J.  Oaerma*  Concise  guide  to  300  1  shnrtwa  s e 
receiver*  manufactured  in  the  lasi  20  years.  Gives  key 
in  formal  urn  rm  each  model  including  coverage,  display, 
ctreuit  lypc.  performance,  new  value,  used  value,  etc. 
Photos  on  mosi  models  The  Blue  Book  ofsboflwavc  radio 
value.  1987,  ,04  pages,  B4r  ti  1 1.  $8.95 

07R25  The  RTTV  Listener  ftv  Fred Osterman  New  and 

eKpandcd  version  Thi.s  specialized  book  compiles  issues  I 
through  25  of  the  HTTV  Uwrter  }iew3tentr<  It  contains 
up-to-date,  hard -in -Find  infonnalion  on  advanced  RTTY 
euad  PAX  monitoring  techniques  and  frequencies.  224 
pages  $l«.95 

030)9  Shortwave  Clandestine  Confidential  in  (ier- 
ry  /..  Dexter  Covers  all  BiaadBarjac  broadcasting,  country 
by  country,  tells  frequencies,  other  unpublished  mforma- 
tion:  spy,  insurgents,  freedom  fighters,  rebel,  ararthatt 
radnL  secret  radio.  Current  publicatinn.  S4 pages  18,50 

03MJ2 1  US  Military  Ckwnmtinications  (Part  t)  Deal* 
with  IS  Mil  il  j  rv  t-ommunkation  channels  on  sh*Trtwave 
Cmen  freojuencies,  background  on  point  to  point  Ire 
quencitv  k*  the  phdippines,  Japan  and  Korea.  Indian  and 
Pacific  Oceans,  and  more   lOZpagtb.  J12.95 

03M222  US  Military  Communications  (Pan  2)  C  ^ 
en  L  SCoa^^uard.  NASA.  CAP,  FAA,  Dcpt.  of  Fawrrgy. 
Federal  Emergency  Management  Agency ,  Disaster  Com 
nmmCHtoib,  RT,  Depr  of  Juaie;  From  (4  KC  m  9073 
KC  Spates.  112.95 


03M223  US  Military  Communications  (Part  3| 
pan  cornpiete>  the  «afl  overatJ  ftppacacy  list  of  US  MiU 
tary  icrvices.  from  899}  KC  10 17.944  KC  7K  pages. 
Sll.fS 

09S42  The  Scanner  Listener's  Handbook  fry  fid- 
■tttf  Stamrt  \28Fr"  (kt  the  most  out  of  your  scanner 
radio  Covers,  gelling  Jartcd.  ^csnners  und  receivers,  an- 
lennas.  os»ul  cable,  accessories,  computer  controlled 
monitoring,  more.  $14.95 

■  HS2U8  Radio  teletype  Press  Broadcasts  by  Michael 
Sckaay  Covers  schedules  of  Press  Services  by  time,  fre 


ANTENNAS 


quency.  add  country  broadcasting  m  Eaajhsh.  French. 
German,  Spanish,  and Poruj^uew  Detailed  I*re»  Agency 
Ponri«*  I20pp  $12,95 

1 1  rSS  Tune  111  On  Telephone  Calls  by  Tom  knetiel 
K2AES  Forrnamed  as  1  frequency  \m  **th  detailed  de- 
icnphon  of  each  iervice  and  rb  location  in  RF  spectrurn. 
r^iovidabasa:  mlormauon  for  casual  toiencr^  gemng  Mail- 
ed and  detail*  for  ardent  enthunafti-  $12,95 

1.1  *K2itf  Guide  to  Radioteletype  (RTTY)  Stations  by 
J,  klingenftiss  Updated  hook  covers  all  RTTY  Maisonv 
from  JMHz-MMttfc  Press,  Military,  Comrtictcml, 
Mcieii.PTT^etnhassies,  and  more.  lOSpp  $12,95 

1 1  AS  1 1 1  Air  Scan  Guide  to  Aeronautical  Communis 
cations  (5th  Edition)  by  Tom  KneUti  K2AHS  Mom 

comprencrwive  guide  to  monitoring  aeronautical  conimu- 
nication  in  the  US.  Expanded  to  cover  all  Canadian  land 
airports  and  seaplane  bases,  pin?  listings  for  Central 
America ,  the  Caribbean.  North  At] untie,  and  trie  FaciHc 
Territories.  $14,95 

1 17  am  Aeronautical  Communicatioria  Handbook  by 
Robert  E.  ^nrai  Exhaustive,  scholarly  treatment  of  short- 
wave aeronautical  listening  Well  orgajiiEed.  up-to-daie 
266  pp.  $19.95 

07R2O  A  Radio  Journal  1912-1940  by  Ani  Afea- 
natVr  rVH'RC  A  fascmatmg  tnp  ihrnugh  lime  Fasy  to 
read  and  informal o-e,  educauiKal  and  eracnainin^  A  trip 
down  memory  Lane  to  the  early  days  of  radw  $7.95 

1 1 RFI3  The  "Top  Secret"  Regtstry  of  US  Govern- 
ment Radio  Frequencies  (7th  Ed,)  my  Tom  Kneitei 
K2A£5  Thu  scanner  dt  recsory  has  becooie  the  standard 
reference  source  for  frequency  and  other  tmpoeUm  infor 
mafion  retaluig  to  the  comimuiicanon^  of  federal  agen< 
ciea  25  to47fj  MHz  $19.95 

Uh?:  Ferrell's  ConfidnrrrJaJ  Frequency  LisH  com- 
piled by  A.G.  HmBigey  AH  freosiencies  from  4  VI  Hz  - 
2ftMHz  covering  ship,  embassy,  areoT  Vol  met .  Interpol, 
numbers.  Air  Force  One  T*i>.  more  176  pp.  II9JSI 

I  \smi  National  Directory  of  Survival  Radio  Fre- 
quencies by  Tom  kaeiiel  K2AES  Handy  and  concise 
reference  guide  to  high  interest  commumcaiioai.  Ircuucn 
Cte*  required  by  survi  valists.  Includes  chapter  on  hutldine 
emergency  communicaiioris  antenna  HMeii^  W.95 

I  ISM  1 1  Scanner  Modification  Handbook,  Vor.  1  r-v 
BUI  Vrtek  Provides  siraightforward  step-by-slep  inslnic- 


tioiu  for  cjipindrrtg  the  operating  capatHlfliet  of  VHF 
scanners.  Filled  with  interesting  test,  helpful  photos,  ta 
el».  and  figures  $17,95 

I IEE06  Guide  to  Embassy  Espionage  Communi- 
catfona  fry  Tern  Kneitel  K2AES  Candid  and  probing 
exanvnaiun  of  worldw uk  embassy  and  iallcgedi  espi- 
onage conumuiicaijon  sysiemv  and  nciviorts  lialcmive 
nation  by -nation  directorv  of  emha^^y  slal*ons  is  includ- 
ed SI  0.95 

I5INI  1992  Shortwave  Direclory  (7th  ed.)  by  Bab 
GttJtfefcJiieiBLVdy  revised,  the  nr*  |ou;  Shun  wave  T>i 
rectory  is  the  consummate  DXer's  bible  for  the  ftrsj  30 
MH/.  of  radio  spectrum,  including  up  to  date  und  accurate 
VLF  information  as  well.  270  in fonnui ton-packed  and 
illustrated  pages  in  convenient  8  V>  %  II  formal  profession- 
ally  bound  $21 J5 

lOlsim  Vintage  Radio  1307-1929  by  Morgan  E. 
UiSfahvrt  Recaptures  the  cicnemcnt  of  the  early  days. 
The  authoritative  reference  book  for  historian*  and  coltcc- 
rors  $S.95 

20N094  A  Flick  of  the  Switch,  T 930-1 950  by  Morgan 
E.  MeMahtm  Here's  your  chance  to  recapture  the  thrill  of 
old-tune  radio  and  television  Browne  iftmugh  a  Thousand 
photo*  and  fascinating  old  ad*.  Di.veovet  the  fiii- growing 
hobby  of  radio  collecting,  and  perhaps  find  a  treasure  in 
your  own  attic  or  cellar.  $8.95 

2ON09y  World  Broadcast  Station  Address  Book  ay 
Gerry  L  Dexter  A  must  for  the  serious  short* a  ve  Imcner 
Hundreds  of  addresses  for  shortwave  broadcasi  ddtioas 
Special  scctjuos  wah  hrlphd  mformai»n  to  increase  your 
QSL  percentafje.  18.95 

07R26  World  Wide  Aeronautical  Com  mu  nications 
by  Robert  E,  Ertxi  This  42  page  boofc  «av  destined  10 
updaae  and  augraeat  tine  frequency  lua>  pcbiished  in  titc 
Aeronautical  rnnanaaan  anaii  Handbook 4fF  FdKion 
Cnmcntf  include  Aircrah  Air  Trafnc  Control.  AircraJt' 
Company  Operations-  Aviation  Weather  Broadcasts. 
Aeronautical  Flight  Tests.  Worldwide  Military  Air 
Forces.  Aero  Search  &  Rescue,  Aero  Law  enforcement, 
NASA  Fligm  Suppon.  AnoTermiA  Abbrevaijon*,  and 
Aem  Tactical  kkiktiFten.  $6.95 

1  ITS'*  Scanner  Modrfication  Handbook  Vol.  2  by 
BUI  Creek  Here  it  is— a  companion  to  Vu|  I ,  In  lact,  Vol. 

2  has  a  section  that  provides  improved  a^prnaihes  and 

u|vlaied  techniques  for  the  mods  in  Vol  I.  There's  IS 
new,  exciting  modifications  for  popular  scunner*  and  is 


fully  illustrated  with  photos  and  vcheftUIics.  kigmS  dc 
uiled  «ep-by  -step  imiruciiiins  vu  Uur  iha  j^rrate  hofr- 
hy  is  can  do  these  pcxfomiafee  enhancing  modifica- 
tinos.  This  ts  an  alt  new  book  mat  has  all  new  mods. 
$17.95 

03R01  World  Press  Services  Frequencies 
(RTTY)  Nr*  5th  editHm  A  compreberi^oe  manual 
covermg  radknelctypc  ncm  monilorinf  Lontains  all 
tnformauon— antenna,  receiving,  temnsal  units,  plus 
ihree  eitensne  freque  ncy  lists  Covers  6J  World  Press 
Services  broadcasting  in  l-nghsh  '"TheGnginal  Press 
Book.P'S4pp.,$».9$ 


VIS  Study  Cards  Advance  the  easy  way  with 
VIS  Study  Cards,  Compact,  Up-to-date  Fla.sh 
Cards  with  Key  Words,  Underlined,  Quiz  on  hack. 
Formulas  worked  out.  SchenuiticH  111  your  finger- 
tips.  Used  SUCCESSFULLY  by  ages  6  to  S  \  f 


NOVICE 

V1S0I 

SIL9S 

TECH 

V1S02 

tfl,95 

GENERAL 

visw 

9.95 

ADVANCED 

visa* 

15.95 

EXTRA 

visas 

14,95 

Larue  Code  Programs— { Available  on  5V* 
disk.)  Inevpeiisiv  e  ctwriplcte  nudy  |uide  code  pro- 
grams lor  bosh  the  Cb4'l2I  Cotmnodorcs  and  the 
IBM  compatibles  Programs  include  updated  FCC 
questions,  multiple  choice  answers,  formula*, 
schematic  symbols,  diagrams,  ami  nmulaled  1 V E 1 
sample  test 

DM  Part!     Ctiaaanaaehraf      fnx 

Him  ibmol      ami      111.95 

Tera  rjMX  CPMOQ  $RI5 

Gexn]  1BMG>  COMD3  U4M 

Uvaser  IBMQi  CDWM  $19.95 

ejnai\e.Ptwi  BUB  C0HG5  $1995 


1BM06,  COnKM  IBM/Commodore  Tech  No 
Code— Lanze  Code  Program  t ontarm  all  the 

antborized  FCC  queslkms  and  umbers  used  hi 
ttstin^i  furmulaff..  idrhrinatir  vyrofmh.,  dtag;rams. 
and  sample  n-«a  for  pavun£  the  new  Ttchnkian 
No  Code  licrttw.  $24.95 

IBM97  Amateur  Radio  Pari  97  Pules  an 
eludes  updated,  reused  Cnni mission's  Rules,  Sep 
lember  30.  iOJWi  s  , '  oisk  I  Ft  SI  aimpaiihle  only 
$9.95 


0SA93  ■  Easyun  Antennas  for  Radio  Listeners 
and  Hams  fry  Edward  Af.  A'uW  Like  to  learn  how  |o 
ctm^truei  low  cm\.  easy-to-erect  antennas?  Eaav-up  An- 
irfifM.i  wi  1 1  he  I  p  you  $  Lu.  5l> 

I0A345  ■  Beam  Antenna  Handbook  by  Wiiliam  Ore 
WQSAL' Stuart  Chwm  W2LX  Yagi  beam  theory,  Con 
<i ruction,  nperatbin  Wire  beams.  SWU  curves.  Matching 
systems,  A  '  must"  for  senoua  DXcts.  $t  1 .95 

I0A34.V  *  All  About  Cubical  Quad  Antennas  ay 
Wtllwm  (frrmSAf  Stuart  Cavan  W7fJTThc  Classic" 
on  Quad  design,  theory,  consirucuon.  operation  New 
feed  and  maichuig  systems  >*ewdaU  $9_50 


HJA.Mh  ■  Slmpfe,  Low-cost  Wire  Antennas 
for  Radio  Amateurs  by  William  Orr  W&SAI/Siwrt 
Cowan   W2LX  All  New!  Low-cost,  mulli  hund 

jintennus;  inexpensive  beams.  "Invisible"  antennas 
tor  ham*  in  "lough '"  lucationsf  New  data  $1 1 .50 

01 A 70  ■  Practical  Antenna  Handbook  by  Joseph / 
fan"  fJeaign,  builds  modify,  and  install  your  own  jnten- 
na*    Carr,  a  20- year  veteran  of  technical  *rn 
in g.  has  a  unique  ability  to  present  complex  techni 
cal  concepts  in  an  casv-lo-understand  way    416  pp. 

mM 


UHF/VHF/PA  CKET 


I0A347  Alt  About  VHF  Amateur  Radio  by  William 
Orr  W6SA1 DX  propagation,  VHF  yagi  and  quail  beams, 
repeaters  and  how  they  work.  OSCAR  satellites  ,niil  h"w 

to  use  them  $11.95 

09V 1 1  The  Basic  Guide  to  VHF/UHF  Ham  Radio  by 
Edward  Mr  XoU  This  bool  provides  a  first  rate  mi  reduc- 
tion to  life  on  the  2.6  and  1  25  meter  bands  as  well  as  23. 
\J,  aid  70cm  $6.50 

OH™  The  Packet  Radio  Hand&oo*  m  p*nathm  ^ 
Maya  kRM  ",,  an  cscel  lent  piece  "f  i*4  jri  Well  wmih 
reading  for  bom  the  experienced  and  the  new  packe 


tecr.  .  the  definitive  guide  ti>  aniaioir  packet  opera- 
tion." -Gwyn  Rccdy  W  I  BE  I.  Only  $15,00 

2n\iH4  U.S.  Repeater  Map  book  by  William 
Smith,  S6MQS  f  he  Guide  for  i raveling  radio  ama- 
teurs gives  you  repeater  frequencies,  and  locations  on 
easy  to  read  stale  map  Includes  all  50  states,  and  28- 
1200  MH7  $9.95. 

O3R02  RTTY  Today  by  Don  Ingram  MTWj  Oruy 
up-to-daie  RTTY"  bvsj^  inexistence  Coders  all  lacdsot 
RTTY.  Most  cofnprehemi^e  RTTY  guide  ever  pmV 
Itshed  Fully  ilrudratcd  1 1  c  page*  !S.5t 


ARRL BOOKS 


ARI991  ARRL  1952  Handbook  (68th  ed.)  39 
chapters,  featuring  IJiXi  tables,  figure*  and  cnam 
Tie  nud  CornpTebciiii*t    well  organized  and  afford 
able  HHtrce  of  amateur  radxi  reference  material   1 232 
pages.  125.00 

AKfiWfr  ARHL  Operating  Manual  Patkctl  with  in 
liHrnatifMi  on  how  to  make  the  best  use  of  your  station, 
including:   interfacing  home  computers.  OSCAR, 
VKF-CHhcnntmii^.  $17.00 

*,K0tm  Antenna  Compendium  Vol.  1  Maaenab 
on  vertical*,  quads,  loop*,  jaajis.  reduced  -size  anlrn 
mi,  haluns.  Smith  Cham,  antenna  prilanzafion.  and 
other  interesting  objects.  SI 0.00 

AR254S  Antenna  Compendium  Vol.  2  42  papers 
covering  vertical!*,  yagis.  jjuadv  mulnrumi  and  bfiiad 
hand  systems,  antenna  ^Icwlioo,  and  much  more 

ttiM 

\R262b Companion  Software  for  Antenna  Com- 
pendium Vol.  2  5  J/4*  M^DOS  floppy .  $10.00 

AK04RS  WlFtVa  Antenna  Notebook  by  Doug 
thrStttw  WIh'8  Gel  the  he*!  perfonruiv  c  i*fl  of  unob- 
trusive wire  antennas  and  verticals  fkuld  tuners  and 
SWR  bnd*e*  tt.00 


ARO^  QRP  Notebook  ty  DoitgDeMaw  WiFB 
Presents  cchui  ruction  projects  for  the  QRP  operator, 
from  a  simple  I  watt  cryJttnJ -control led  transmitter  to 
more  cotnple*  transceiver  designs.  $*r50 


AR4I4J  WiFB  s  Design  Notebook  by  thug 
DrMmw  WiFBTh*  ptaaa  language  book  »  filled  with 
^iiu^cpr^iiialpnritecisfhajl  can  be  biuh  using  readiK- 
*v ailabtc  LOmpnne nts and  common  hand  look.  ?  10,00 

AR2200  Antenna  Impedance  Matching  frj  Htf- 
fred  N.  Camit  Mosl  comprehensive  hook  written  on 
using  Smith  t 'harts  in  solving  impedance  matching 
proMems  11500 

v  K  - .  m: G  Soid  State  Design  dock  full  of  good . 
banc  informal  Km.  circuit  designs  and  applications,  de- 
Ncnpoons  (if  receivers t  iransmitten.  oouer  supplies, 
and  test  equipment  $12.00 

A R 32 90  Companion  Software  for  Weather 
Satellite  Handbook  5 1  J  ■  MS  DOS  Hoppy.  $10.00 

NEW  STUFF ^ 


WIRE 

ANTENNA 

HANDBOOK 


UK  108  The  Easy  Wire  Antenna  Handbook  by 
Dart  iMgrcm  KdTrYJ  Get  nut  \  out  roll  of  win:  uiwi 
your  wire  cutters,  you  arc  ready  to  go  with  this  new 
practical  and  easy  to  understand  book,  Gives  you  all  of 
[lie  needed  dimension!*  for  a  lull  range  or  easy  to  build 
and  erect  "hkv  wires. ' '  Covers  all  of  she  many  types  of 
wire  antenna^  al"rt£  »nh  a  M  of  his.  antenna  secrets  and 
"how -to-do"  helps  $9,50 


AKJ19J  Weather  Satellite  Handbook  (4th  ed.} 
by  Dr.  Ralph  Taggan  WBHDGT  Hut  nil  the  press! 
Expanded  and  revned  to  reflect  today's  ucather-fax 
S20.00 


AR*^I  Now  You're  Talking!:  Discover  the 
World  Of  Ham  Radio  Sueccvwr  to  the  immensely 
populrir  Tune  in  thr  WorM  with  Hwn  RtidttK  Covers 
everything  you  need  in  know  to  tarn  your  find.  Amateur 
Radio  license  More  than  a  study  guide,  ihu  book 
will  help  you  select  equipment  for  your  ham  radio 
station  and  eipuun  how  to  set  f  up— everything  you'll 
need  to  kno»  to  get  nn  the  air1  An  ARRLPuHicAoo 

mm 

ARJ292  Your  Introduction  to  Morse  Code:  Prac- 
tice Cassettes  Companion  code  course  to  Now 
You  're  Talking!*  this  kit  includes  two  90  minute  cas- 
sette tapes  Prepares  you  for  the  5  WPM  Morse  code 
cum  to  earn  your  Novice  liccnie  or  add  bf hfretpacn 
tj  woridwidr  axrumnkaeiom  pm  ikges  to  yowrcode- 
free  Technician  license  ItlJM 

ARJ03]  The  DXCC  Companion  by  Jim  kcannan 
A'i?tS'.s()cll*oiii  m  simple,  itjughtforward  terms,  what 
you  need  to  be  a  successful  D  X  c  r  H,00 

A  R 1 250  Log  Boofc-Spira]  $3.50 
A.RAJ4I  Interference  Handbook  Written  from  an 
RF1  sJeuth's  perspective.  Hu  expenencc  n  iof  ving  m 
terference  probkmv  $12.00 

AR2E97  Data  Book  Valuable  aid  to  (he  RF  design 
engineer,  technician,  radio  amateur,  and  experimenter. 
tYiinnwinly  used  lahles-,  charts,  und  those  hard-to-jT- 
mentlvT  formula  $12.00 

AR29&G  TraAtmitakHi  Line  Transformers  {2nd 
ed.)  by  Dr.  Jerry  Sftick  W3FW  PraaoJ  devgns  and 
spccifV  m  format  hw  od  conslruclion  [e^hmquc^  and 
sources  *if  material    More  designs  for  antenna  tuners. 

hybrids  and  tor  the  VHF  and  UHF  baiKls.  272  pp 
$2U.OO 

ARCH  10  Yagl  Antenna  Design  Originally  published 
asa  >enei  mMm  Radio .  perished  and  expanded  by  Dr 
Liwvon  1 1*  ,00 

rty&&l  AHflt  Hepeatef  Direciory  1991-199J 
Almost  18,000  hMings  with  over  22XXJ  dijiipeaters. 
Band  plans,  CTC^SS  (PLrt)  Tone  Chan,  compilation  of 
frequency  coordinators,  ARRI.  Special  Service  Clubs, 
and  50U  beacon  lutings  from  UMMz  to  IMMr  $6.00 


20Nt)2 1  No  Code  Ham  Radio  Education  Package 

Computer  software  package  Clear,  concise,  and  easy 
im  .ni.li'i  .i,in..:  This  package  includes  computer  aided 
instruction  software  (IBM  cojupatihlc},  TQOpuge  Ham 
Radm  Handbuok.  and  complete  FCC  Pan  97  Amateur 
Radio  rules  and  repulaftortf  No  pnor  knowledge  of 
ctccimnjcs  is  nbeded  $28.95 

:oso::  Ham  Operator  Education  Package  Can* 
purer  netware  contains  five  IBM  compafible  discs  wah 
all  questions  for  all  license  cesses r  plu.s  "Morse 
Academy11  code  (caching  software  that  takes  you  from 
0-20  wpm.  Effortless  and  uncomplicated,  everything  ^ 
done  from  easy  to  understand  menus.  Review  all  ques- 
lion* .  pruii  out  sample  leas  of  take  rums  administered 
nahi  at  the  coa&aa  keyboard  $24,95 


5INOM  Secrete  of  RF  Circuit  Design  byjouphj. 
Can-  Written  in  ulcar  non-tevrimcaj  lan^ua|eh  covers 
everything  from  antennas  to  transistors.  You  will  leant 
the  hastes  of  receiver  operation,  the  proper  use  and 
repair  of  components  in  RF  circuits,  the  principles  of 
radio  signal  propagation  from  Iitw  frequencies  to  mi- 
cm»ave,  and  Jnocfe  more!  $19.50 


BOOKS  FOR  BEGINNERS 


20N0I 6  Technician  Class  License  Manual:  New 
No-Code  by  Gordon  Went  This  book  will  cover 
everything  you  need  to  become  a  Technician  Class 
Ham .  Every  eiact  onesikia  and  answer  on  the  e xaaniru 
lioAf  is  round  m  this  one  book  covrruif;  element  2  and 
ikin  3A question  pooli  Ooroou  Weu  ictls  you  die 
right  answer  and  then  eipfains  in  detail  why  the  answer 
o  correct  Fully  dlustraied  text,  frequency  chart  show- 
trip  privileges,  lint  ofe.iamincrs  and  an  FCC  Form  hlfJ 
unplicaEion.$9.9S 

20N092  The  Wonderful  World  of  Ham  Radio  by 
Richard  Skotmlt.  KB4LCS  This  hook  addresses  the 
plea  dot  something  simple,  dear,  and  fun  be  written  in 
fntrodoce  yoong  people  to  limit,  ui  radio  Pick-up  one 
lor  die  new  ham  in  your  Life  $7.95 

20NI00  Electro nlos  Build  and  Learn  (2nd  edi- 
tion} fry  RA  Fr  nfttid  combines  the  Lin  and  practice  so 
mat  you  can  'learn  by  doimj.1  Full  conNtruction  detmN 
of  a  circuit  demonstrator  unit  that  is  used  in  subsequent 
chapters  to  introduce  onmrnott  electronic  conTpanenn, 
Describes  how  these  components  are  hut  It  up  into  use 


fill  circuits,  oscillators,  multivibrators,  ht&ahlcs,  and 
logic  circuits,  I2K  pp.,  18  photos,  72  line  drawings. 
$12 .50 

2uN0^  Digital  Etecironict  Projects  (or  Begin- 
nan  fri  0**n  Bishop  contains  12  digital  ekcirurocs 
projects  fvirabk  !  w  the  beginner  ro  build  vnhchemmt 
rtiurn of  cu^iiprnent  i2Spp  ,  5hlrnedra.»mpi  $12.50 

AR2073  Novice  Antenna  Notebook  A  beginners 
guide  to  easy  and  effective  antennas  and;  tuners  you  can 
build  $0,N  An  ARRL  Publication. 


AR2S71  WtFB'a  Heto  for  New  Hams  fry 
Dt.Stew  WiFB  Confide  for  the  newconier  PW  e> 
geiher  a  suuon  and  pet  on  the  air  $10.00  An  ARRL 
PuMKatKHt 

AR22K6  First  Steps  In  Radio  fry  Doug  tteMaw 
WIfB  Scries  of  QST articles.  See  compo'nenis  assem 

hied  ipi  ►practicali  iaoaltiadliou  ihecirLiJitwiiak^up 
your  radio  gear  $5,00  An  ARRL  KrblicaiKm 


AR217I  Hints  and  Kinks  Find  the  answer  to  that 
tricky  problem,  ideas  lor  verting  up  your  gear  for 
ooraforiaU:  cfhcieia  opeiatioE.  $1,00 

AR3I69  QRP  Classics  Cdkctua  of  artklcs  from 
lad  1 5  years  of  ARRL  publications  on  huikfirig  receiv- 
ers, transmitters,  transceiver,  accessories,  2SS  pp. 
$12.00 

ARRL  License  Manuals  All  the  theory  you  need  lo 
pass  your  tcM  Complete  FCC  quest mn  pools  with  an- 
swers. 


AR2375  Technician  Class 
•\R2W  General  Class 
ARO 1 06  Ad va need  Class 
AR2.WI  E*tra  Class 


$*J0 

Sn.00 
$A.O0 


AR3I85  The  Satellite  Expenm enter +s  Hand- 
book. (2nd  Ed.)  by  Maitim  toudeff  K2LBC 
Espanded  and  rcvtsAl.  th»  2nd  edilHm  of  **Jie  SaJci- 
Ihc  Expcrttrrficr'i  Handbook"  n  your  gink  to  usanf 
and  designing  satelhics.  tocustng  on  those  built  by 
and  for  the  international  radio  amateur  community - 
$20.00 

AR£M77  Low  Band  Dxrng  Ho*  in  meet  the  chal- 
lenges ol  the  different  lorms  of  I  bO.  ft},  and  4tJ  meter 
pTnpaotion  with  effect  ne  antennas,  equipmeni .  and 
operannf  Strauses  $10,00 


AR2456  FCC  Rule  Boofc  (8th  ad.)  A  must  for  ewy 

active' radio atnateur  W+00 


CODE  TAPES 


A  R2030  Your  Gateway  lo  Packet  Radio  (2nd  ed .) 
Tell*  everything  you  need  io  know  aUuii  this  popular 
new  mode,  how  to  get  started,  equipment  ym  need, and 
more  SIZ.OO 

AR2I03  Satellite  Anthotogy  The  laietf  information 
m  OSCARs  I  through  13  a*  well  a.-,  the  RS  saieHitrs 
Inhirmationon  the  use  of  digital  rnouV^.  tracking  amen 

nas.  RUDAKr  microcomputer,  and  mure!  $5-00 

AR2SMK  Space  Almanac  Ay  \nthmty  R.  Curtis 
AJAJfA"  Capturei  the  breathiakmjj  recent  news  from 
space.  Includes  information  on  Amateur  Radio  satd 
lites   Find  aJmosi  oersthm^  about  man'*,  trip  lo  the 
stars  960  pp  $20.00 

AKln^  Complete  DX'er  (2nd  ed.)  by  Bob  Locker 
W9KN1  Learn  how  to  hunt  DX  and  obtain  hard-io-gei 
QSLcards.  $12.00 

AR20D5ARRLArrtennaaoc*Tlieoe»l6uiedJtiOB 
represents  the  hen  and  most  highly  regarded  informa- 
tion on  antenna  fundamrnijU  trananuticA  fiaes.  dc- 
iigri,  and  conjtruction  *rf  wire  antennjs.  Over  TOO 
pages,  o  vc  r  lh  *  I  figures .  A  n  A  RRL  Pub)  teat  ion.  $20.00 

a R. 1293  Morse  Code:  The  Essential  Language 
by  I*  Peter  Carron  /j\  lVJ/JA'Vhas  been  expanded  And 
reused  in  its  2nd  edition  Peter  Carron  details  its  fasci 
nating  hiiiors  as  well  as  shartne  practical  leaflunf  tn- 
forrnatioa  Readers  will  leant  how  to  handle  dtsness 
caJU  heard  not  only  on  the  hamhands  but  on  mam  i me 
and  aircraft  frequencies  I'npvnghJ  199 1,  softcovet 
An  ARRL  PiihlkJLi.'ri.  $6.00 


(Me  ami***  to  die  mx<*dt  bnm-}tB*h*  1 1  to  mate  ihr  cade  so nmptf  h*  Jfam  that  *i  ~t  &  mmt-prabtfim.  Herrmiih  the  wmHsf  ■ 
taunt  taAt  czmmr—wmf  dfifrmtgmJj  afhamti  hg*f  p*f*  ska/  braua  Au  mmxzstg  It*  thtrnTi-wt  mf>  H 'r  Jtxhtrr-pmof 
MoStprcplr  arr  ohte  to  ^*mp  ttevmgk  the  Mn*ncr  ten  qtbr  spelling  teu  rham  tkete  kauri  «t*  am  Orwsi  m/  TV  5itfkl*t 
P&^  *hu  Mwr  giW+ up  m om^ COdf  ttmntf  ju*t  ttot  ime  tU*et  tHr /*&  n  u _njf\  Givtg afirt  x*wr  General T k "f  ubout tmm* 
Vie  tite  6xm  i  Bretiter  amd  pom  11  be  there  before  yvu  kmaw  a.  A  w,erl  thattij  da-  tf  Wantmg .  Jt.h*pm  i-nde  alim&n  tmanahft 
vppetirj  i,j  cause  irreparable.  irrrvrtiibU ,  perTTmnent  brain  dtmuee  Unci*  Wayne  accepts  to  rrspimiibihtv  whatever  for 
tiayrHirtit  dun  happen*  to  tftoxe  *bo  are  ftttdish  enaunh  ft*  ttse  the  Oattusevus  Ifhvpm  tope. 


73T05    "Genesis"  $5.95 

5  wpm—  111  is  is  the  bee  inning  tape,  taking  you  Ihrnugh 
the  26  letter^.  10  Durnhen.  and  necessary  punciuathw. 
wnh  practice  euiry  tiep  of  the  *av  The 
of  learnflg  p*tt  confidence  even  to  die  faiw  of 
heart. 


73TI3    "Back  Breaker"  $5.95 

13  t  wpm— Code  groups  again,  at  a  nrjsJc  13  t  wpm  so 
you'll  he  really  it  ease  when  you  Ml  down  in  front  of  a 
steely  Hcyed  nuhwiui  esammer  who  tfins  sending  you 
piiin  kinguaee  code  at  iicUs  13  per.  You'll  need  this 
eitra  margin  to  overcome  the  sheet  panic  umicnal  m 
most  te«  iiruaiiotis  You've  come  this  in.  so  don't  get 
code  shy  now? 


73T06  ' 
h  •  wpm 
vived  the 
Novice 
solidbour 
tpaced  at 
characters 
ri/ahte: 


The  Stickler"  $5.95 

-This  is  the  practice  tape  for  (ho*e  who  sur- 
5  wpm  tape,  and  its  also  the  tape  for  Ac 
ccruncsan  licemes  &  is  comprised  ol  one 
oi  code  QutfJ^len  art  sent  at  13  *pm  and 
5  worn.  Code  groups  are  entirely  random 
sent  in  groups  of  five— definitely  nor  memo- 


7JT2Q   "Courageous"  $5,*5 

20+  wpm— Congratulations!  Okay,  the  challenge  of 
cade  is  w'hat*i  gonen  vou  this  far.  sodorf  i  qua  now.  Go 
for  theestra  data  hceme  We  vend  rhc  code  faster  man 
20  per.  b  s  l&e  wearing  lead  weights  on  your  feet  when 
you  run:  You'll  wonder  why  the  ejunuaer  o  sending  w 
•Jowly! 


■"     UncJeWa"yne7sBoVksheVorderFo"r^ 

You  may  order  by  mail ,  telephone,  or  fax.  All  payments  arc  to  be  ■ 
in  US  funds.  Allow  3  weeks  for  delivery.  | 


Item* 


Title 


Qty, 


Price 


Total 


SHIPPING 

TOTAL 


SHIPPING 

U.S.  add  £3.00  mail,  £4.00  UPS. 

Canada  add  £4<00  mail. 

U.P  S  to  Canada  and  all  foreign  orders  FOB  Peterborough,  NH. 
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Telephone:  (603)  924 -41 96    (800}  234-845B    FAX;  (603)  924-8613 
Mail;  73 Magazine,  Attn,  Uncle  Wayne,  PO  Box  3080,  Peterborough,  NH  03458 
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Outbacker  Antennas 
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Nye-Viking       KantrotliCS       M2  ENTERPRISES 
Ramsey  Kits       telex  hygaln       Bug  Catcher      COMET 


SPECIAL 


SPECIAL 


CALL 


CALL  TOLL 


For  This  Month's  Special-Buy 
Some  Quantities  Are  Limited 


ahoma 


800-70K-HAMS 


800-765-4267 


FREE  SHIPPING  UPS  SURFACE  (except  towers/antennas) 


Renter 


9500  Cedar  Lake  Ave,,  Suite  100 

Oklahoma  City,  Oklahoma  731 14 

Local  &  Info  (405)  478-2866     FAX  (405)  478  4202 

C.O.D.  'Sv 


,**■ 


Hours  of  Operation 
M  F10-6 
Sat  10  3 


FT-41W81 1/911 


Selecting  a  handheld  that's  just  right  for  you  can 
sometimes  he  confusing.  To  help  you  pick  your  own 
Yaesu  with  the  most  advanced  features  available, 
we've  decided  to  give  you  all  the  facts  to  make  a 
decision.  Yaesu  quality  speaks  for  itself, 

FT-415/815:  FT-415:  13<M74  Afflz  Rx/140-150  MHz 
Tx  *  Kf.S15:  430450  MHz  *  41  memories  •  Back-lit  DTMF 
keypad  and  display  •  DTMF  paging/coded  squdch  •  CTCSS 
encode/decode  *  ABS  (Automatic  Battery  Saver)  *  ATS 
(Automatic  Tone  Search)  *  ATT  (Automatic  Track  Tuning) 

FT-26/76:  FT-26:  130-174  MHz  Rx/140-1S0  MHz 
Tx  *  FT-76:  430-450  MHz  *  53  memories  *  D IMF 
paginft/coded  sqnt-lch  •  ABS  (Automatic  Battery  Saver)* 
Built-in  VOX 


FT-411E/811/911:  FMItE   130474  MHz 
Rx/1 40-150  MHz  Tx  •  FT-8I  I:  430450  MHz  •  FT-911: 

1240  1300  MHz  *  49  Memories  ■  Back4it  DTMF  keypad 
and  display  •  CTCSS  encode/decode  •  Built-in  VOX 

FT'470:  VHFATIF  Dual-Band  13*174  MHz  Rx/ 
140-150  MHz  Tx  *  430-450  MHz  •  42  Memories  •  Dual 
Receive  ■  Back-lit  DTMF  keypad  and  display  •  CTCSS 
encode/decode  •  Programmable  battery  saver 

FT-23/33l  FT-23:  144-1 48  MHz  -  FT  33:  222  225 

MHz  *  10  Memories  *  Rugged  construction  • 
Simple  Operation 

Ready  to  get  your  hands  on  a  Yaesu  Handheld? 
Contact  your  nearest  Yaesu  dealer  today! 


▲ 


spccificaiiont  subject  to  change  without  muiee. 
Speeifkaiiitm  guaranteed  only  vaihin  amateur  barafc 
One-Year  Wajisntr  on  all  Amateur  FrodueU 


©1992  Yaesu  t  ESA 

In  Unitrd  States  and  Canada.  17210  Edwards  Road,  CerrttOS,  CA  90701,  (3 1 0)404-2701 1 
In  Central  and  South  America,  1 150  N.W.  "*2nd  Avenue.  Suite  740,  Miami.  FL  331 26.  (305)593-2500 
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No  competition  class  transceiver 
is  even  in  the  same  ballpark  as  the 
TS-850S. 

You'll  find  a  superior  intermod- 
ttlation  dynamic  range  of  108  dB 
throughout  the  entire  100  kHz  to 
30  MHz  range. 

Kenwood's  optional  DSP- 100 
Digital  Signal  Processor  (DSP) 
converts  audio  signals  to  digital 
information,  where  it  is  shaped 
and  processed  by  a  micropro- 
cessor. For  SSB  work,  this  means 
a  cleaner  signal,  and  for  CW  it 
allows  adjustment  of  the  rise  and 
fall  times  for  optimum  waveshape. 
The  DSP- 100  also  works  at  the 


receiver  detector  level  for  audio 

shaping,  in  all  modes. 

Other  advanced  technology  in 
the  TS-850S  includes  10  Hz  step 
dual  VFOs,  multi-mode  scanning, 
full  and  semi  break-in  CW,  superior 
interference  reduction,  keyer,  dual 
noise  blanker,  and  RIT/XIT  100 
memory  channels  store,  transmit, 
and  receive  frequencies  indepen- 
dently High  boost  for  SSB  signal 
'  punch'."  Microphone  supplied. 

The  Kenwood  TS-850S.  All 
band.  AH  mode.  One  year  warranty. 
In  a  class  by  itself! 

Key  options* 

DSP- 100  Digital  Signal  Processor, 


fiT-300  160  - 10  m  external  antenna  tun< 
AT-850  160  - 10  m  internal  antenna  turn 
DRU-2  Internal  digital  recording  unit. 
IF-232C  Computer  interface.  PG-2X 
DC  cable,  PS-52  Power  supply  SO-2 
TCXO.  SP-31  Matching  external  speake 
VS-2  Voice  synthesizer  YG-455CM  501 
Hz  CW  filter  for  455  kHz  IF.  YG-455CN 
250  Hz  CW  filter  for  455  kHz  IE  YK-88C- 
500  Hz  CW  filter  for  8.83  MHz  IK 
YK-88CN  1  270  Hz  CW  filter  for  8.83 
MHzIRYK-88S»M  1.8  kHz  SSB  filter  fo 
8.83  MH2  IF. 

KENWOOD  U.S.A.  CORPORATION 

COMMUNICATIONS  &  TEST  EQUIPMENT  GROU 
P.O.  BOX  22745,  2201  E,  Dominguez  Street 
Long  Beach,  CA  90801-5745 
KENWOOD  ELECTRONICS  CANADA  INC. 
P.O.  BOX  1075,  959  Gana  Court 
Mississauga,  Ontario,  Canada  L4T4C2 
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Kenwood  meets  or  exceeds  all  specifications.  Contact  your  dealer  tor  a  complete  fisting  of  specifications  and 
accessories.  Specifications  are  subject  to  change  without  notice,  Complete  service  manuals  are  Bvailabie  for  alt 
Kenwood  transceivers  and  most  accessories  *Qno  year  warmnty  in  the  U.S.A.  oniy. 
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